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WILBUR HYDRO 
PLANT Gets face 
lifting to meet new 
wt conditions in TVA 
. System. See article 
... by Don H. Mattern. 
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| ! 1. STANDARD... 2. STEP-TAPER... 
, + \* 3. PIPE STEP-TAPER... 4. COMPOSITE 
id :\$ 5. GOW CAISSONS 


+) ' 2\> Raymond installs every type of pile: c ist-in-place con- 
13 | =\ crete, precast concrete, steel pipe, wood and H-beam. 

i i hi Raymond operations include underpinning; borings 
Ay } and soil investigations; waterfront construction and 
12 ; harbor and river improvements; shipbuilding facilities; 

| a = =. also cement-mortar lining of water, oil, gas 

* \ f 7 and chemical pipelines, 4" to 144” 





diam’s., by Centriline Corp., 


4. COMPOSITE PILES ‘Sama 





Raymond Composite Piles are used for economy and long 
length. The concret upper section extends from the per 
manent water table up to the underside of the footing. 
thus climinating the CXPCHSIVE excavation, sheeting and 


pumping often required with wood piles 


Raymond ¢ ompostite Piles have solved many dec p founda 
tion problems permanently and at minimum final cost. We 


shall be glad to advise vou. without obligation, whether 








they are suitable for vour project. 
PERMANENT WATER LINE > 


RAYMOND PILES MAINTAIN DRIVING RESISTANCE 


we CONCRETE PILE CO. 
. = ayIOn 140 CEDAR STREET, NEW YORK 6, N. Y 

BRANCII OFFICES: Boston, Svracus Philadelphia 

ington Pittsburgl Atlanta, Miami, Houston, Kansas 


Detroit. Salt Lake Citv. Portlan 
s Angeles a dp crpal citi | 






a 


CIVIL £ 


Northamp 
4 vear to 
at the Pos 


















Operating Data on Dorr Sifeed Clarifiers— | 


| radial flow—round or square units. Chart 
graphically illustrates results given in 





















A few moments’ study of this 


Liye eeahl 


graph and the supporting table will give 






you a clear idea of what kind of performance 









you can expect Dorr Clarifiers to deliver. 











These are long term records . . . obtained by competent plant chemists 
at well established installations. We believe they cannot be equaled. 






Performance is one of the primary factors upon which Clarifier excellence 


should be judged. Are you getting the best? 







We'd like to give you some figures on Dorr 
Clarifier repair costs too. Ask a Dorr engineer 





for the facts. 








Sifeed is a trademark of The Dorr Company, Reg. U.S. Pat. OF 


DORRCO 














THE DORR COMPANY - ENGINEERS - STAMFORD, CONN. 


A icted Companies and Representatives in the principal cities of the world 
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VETERANS ADMINISTRATION HOS- 4 
PITAL, DENVER, COLORADO. Ameri- 
can Bridge Company fabricated and Theres sl 
erected the structural steel for main hos- an 



























pital building, 325’ x 325’, 9 stories high “ - «al 4-9 

with penthouse; also the boiler house, ’ Hi time etitam eee 

the chapel, manager's building, apartment | ao a Simin bal 2 7 je : 

building, nurses’ quarters and attendants’ r . . met suatll ' 

quarters. Total weight, 2,600 tons. {| =~ r. 

General Geuze. Del E. Webb Con- I | cd '4\a\8 r ‘ Te ' [SB sities : 
Coe a 


struction Co. Plans " Gat am om s5* 
by Veterans Admin- = ad . ; peel '= ses . as 
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RIVETED CONSTRUCTION ~~ 





VETERANS ADMINISTRATION 
HOSPITAL, MINNEAPOLIS, MIN- 
NESOTA. Fabricated and erected by 
American Bridge Company. Project in- 
cluded hospital building No. 43 an 8- 
story structure, with setback and pent- 
house, and #43-1, an 11 wide x 76 
long, 4-story connecting corridor, and a 
61 x 117 x 13 8” addition te laundry 
building. Hospital building #43 was of 
welded construction throughout. Total 
weight of steel, 2,100 tons. General 
Contractor, J. D. Hedin Construction 
Company. Plans by Veterans Adminis- 
tration Construction Service. 





























‘TJ “HE two big hospitals shown above are typical of the many 


steel buildings fabricated and erected by American Bridge 


construction. 


work American Bridge Company plays no favorites when it comes 


e to riveted or welded construction. We have the skilled per- 
sonnel and equipment to do both types with exacting pre- 

sp cision, thoroughness and speed. The all-welded Minneapolis 

e BY job was erected during the severe Minnesota winter and is 


evidence of the willingness and ability of American Bridge 
\ 3 Company to field-weld structures any time, anywhere! 


BRID If you would like to know more about the advantages of 
American Bridge Company fabricated and erected steel con- 





" Company. Each is a good example of its particular type of 
























































Richt \ | struction, just call our nearest office. 


C ? 9 AMERICAN BRIDGE COMPANY 

pecirie Genera! Offices: Frick Building, Pittsburgh, Pa. 

Contracting Offices in: AMBRIDGE - BALTIMORE - BOSTON - CHICAGO - CINCINNATI 

CLEVELAND - DENVER - DETROIT - DULUTH + ELMIRA - GARY - MINNEAPOLIS - NEW YORK 

PHILADELPHIA - PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - SAN FRANCISCO - TRENTON 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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These Liner Plates 
are “ALL MUSCLE” 


SCRAP 
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There is no “fat” on Armco Liner Plate. 

All excess weight and bulk has been eliminated. Corrugated 
metal design provides safe strength with less material. It saves 
metal and money. This is why Armco Liner Plates cost less 
to carry a given load than any other type. 

Installation is simplified too. The high strength to weight 
ratio means that Armco Liner Plates are easy to handle. One 
man can carry, hold and bolt a section into place. Less bulk 
also means less excavation. Jobs are completed quickly and 
economically. 

Other advantages of Armco Plates include fire-resistance 
and freedom from future maintenance expense. Use them with 
confidence for placing new openings or relining existing 
structures. Write for complete information. Armco Drainage 
& Metal Products, Inc., 4061 Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corporation. Export: The Armco 


International Corporation. 


Ue 


ARMCO LINER PLATES 


STEEL TURN YOURS IN TODAY! 
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“BIG RED” DIGS IN. The International TD-24 dozes through 
tough going faster, pushes bigger bladefuls farther, moves more pay- 
dirt per day. It’s the “Champ” for sure! 


| 
: 


| 


| 





Read what makes International’s 
1D-24—-the Big Red “Champ’— 
finish ahead of the field! 


Man or machine, it takes speed and strength and stamina to 
take on all comers and leave ‘em trailing behind. It takes 
guts and power to spare to be the “Champ.” 

In a human, it means running a faster race, hitting a harder 
ball, fighting a tougher fight. In the TD-24, it means doing 
more work in less time than any other crawler on the market. 
More speed—8 forward and 8 reverse speeds up to 7.8 
mph for faster time cycles on the job. 

More power— 148 maximum drawbar horsepower —to take 


a bigger load on the scraper, a bigger bite on the blade and 
move dirt faster, easier, cheaper. 

More flexibility—synchromesh shifting “on the go” — 
instant change up or down one speed without declutching— 
Planet Power steering for pivot turns, feathered turns, turns 
with power on both tracks. 

The TD-24 gets in and out and back in again faster moves 
more dirt each time—makes more money for its owner every 
working day. 

It’s the Big Red “Champ” any way you look at it. 

Come in and look. Ask your International Industrial Dis- 
tributor for the low-down. Find out about his fast-moving 
parts and service setup, which will keep your International 
power on the job for years to come. You'll be a TD-24 man 
from then on in! 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILLINOIS 


INTERNATIONAL 


INTERNATIONAL 
HARVESTER 


POWER THAT PAYS 
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' 
uniformity of Vitrified Clay Pipe — whether it’s one 100 NV. LaSalle St., Rm. 2100, Chicago 2, Ill. 
length, or a million. Electronic instruments correctly 206 Connally Bidg., Atlanta 3, Ga. 
balance Clay Pipe firing time and temperature. This 703 Ninth & Hill Bidg., Los Angeles 15, Calif. . 
modern technology, harnessed to govern manufac- Oe eae Se ae ee oe aoe | ~~ 


turing processes, #mproves Clay Pipe’s basic quality. 
Clay is chemically inert, completely unaffected by cor- 
rosion or the chemical wastes of modern industry. It’s the 
best pipe for your sewerage or drainage projects. 





_ WRITE FOR DETAILED INFORMATION 

Pas Additional information and data on 

CLAY PIPE DATA ch ye Pipe, Wall Coping and | 
(2 Clay Flue Lining sent FREE on request. 4 
NT State your specific questions. Simply 
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OH BOY! IT WOULD 
SURE BE A 
SHAME TO TIE 
THAT DOWN. 
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INSIST ON RICHMOND 
-»» AND BE SURE IT’S RICHMOND! 


aR teh, mond 
— SCREW ANCHOR CO. INe 


816 838 LIBERTY AVENUE BR 


—$—_— 


Get your "SCREWY" or “TY 
button—write Jack Bennett a! 
Richmond, 816 Liberty Ave 
Brooklyn 8, N. Y. 
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RICHMOND KNOW-HOW—DEPENDABILITY—SERVICE—ESTIMATES & JOB PLANNING 
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Where two important State Highways become one.. . 








... the pavement Rhode Island laid was 


heavy-duty Sheet Asphalt 
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Constructing a 3-inch Texaco Sheet Asphalt pavement for the 
heavy traffic of Reservoir Avenue, Cranston, R.1., Contractor: 
The Campanella and Cardi Construction Company of 
Providence. 


Two of Rhode Island's principal north-south 
highways are its Routes 2 and 3. South of 
the city of Cranston, these highways come 
together, sending their combined traffic over 
this municipality's Reservoir Avenue. 















has been demonstrated by the performance 
of many million square yards of Sheet Asphalt 
under the heaviest kind of traffic. 


The 60-70 penetration asphalt used on 
Reservoir Avenue, like all other Texaco as- 
phalts, is a product of carefully selected 
crudes. Into its refining goes the know-how 
gained through supplying asphalt to Amer- 
ica’s road builders for 45 years. 


This year, the State of Rhode Island is 
widening a substantial portion of Reservoir 
Avenue to six lanes, then paving it with 114,000 
square yards of Texaco Sheet Asphalt. Laid 
in two courses, in this case a 1'/s-inch binder 
course and a I1'/:-inch wearing surface, this 
dense, resilient type of pavement successfully 
absorbs punishing traffic impact year after 
year, with a low maintenance cost. This 


1 helpful booklet about Sheet Asphalt and 
other heavy-duty asphalt pavements of the 
plant-mix type may be obtained without 
charge or obligation by writing our nearest 


office. 


THE TEXAS COMPANY, Asphalt Sales Dept., 135 E. 42nd Street, New York City 17 


Boston 16 Chicago 4 Denver | Houston | Jacksonville 2 Philadelphia 2 Richmond 19 
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Mechanical soldiers 
need good shoes, too! 


"These are days of grave concerns 
. . of conservation and mobilization for 
strengthening the nation’s defense—for 
the survival of our national economy— 
for the continuance of useful highway, 
airfield, dam-site, reclamation and other 
construction programs—for the keeping 
of every home-front machine in condition 
to stay on the job until its replacement 
again becomes a normal procedure. 








That includes your equipment and em- 
phasizes your responsibilities. To benefit 
fully from the productive life that has 
been built into your “Caterpillar” equip- 
ment, you must be alert to its needs as 
time and hard usage take their toll in 
wear and depreciation. For instance: 


SS re 


How are your “Caterpillar” track shoes? 


Tough as they are, they can’t battle rocks, 
shale, jolts and grinds forever. Growing 
shortages in the premium steels that go 
into them may make early replacements 
difficult—and extra care of track parts 
something to think about. 


CATERPILLAR, peoriA, ILLINOIS 


am 
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YOU'RE THE DOCTOR. Check those 
sprockets, grousers, rollers, idlers, pins, 
links and bushings. Proper track ad- 
justment minimizes wear. Sprockets 
may need switching from side to side, 
and pins and bushings need turning, 
to provide new wearing surfaces. Shoes 
serve longer if you have worn grousers 
built up before excessive wear occurs. 


Reread your Operator’s Instruction 
Book. Anticipate your future parts 
requirements. Take the facts to your 
“Caterpillar” dealer. His modern fa- 
cilities and skilled servicemen are at 
your disposal. He can rebuild many 
parts to keep your machines on the 
job. Their added life will repay the 
reconditioning cost over and over. 





CATERPILLAR 


REG. U. S. PAT. OFF. 


DIESEL ENGINES «+ 





TRACTORS + MOTOR GRADERS + EARTHMOVING EQUIPMENT 








A MESSAGE 
TO AMERICAN 
USTRY 


_>— 


“This is more than a shortage 


... this is an emergency. 


Every pound of your scrap is needed, NOW!” 











7 STEEL INDUSTRY is currently operating at 
more than 100% of rated capacity —turning out 
well over 2 million tons of steel per week. This 
record high production—every ton of which is in 
urgent demand—cannot be kept up unless we get 
more scrap from every potential source. For without 
your scrap we cannot produce enough steel. Today, 
every ton of steel turned out requires a half a ton 
of scrap for its production. That’s why scrap—more 
scrap— is so urgently needed, and needed right away. 


“The fact we have to face today is that steel mills 
are operating on a hand-to-mouth basis as far as 
scrap is concerned. Some mills are working on only 
a two-day supply of scrap. We already have had to 
shut down steel-making furnaces for lack of scrap. 


“That’s why we are asking you to strain every 
effort to get more scrap out of your plants and yards 
and on its way to the mills . . . to search out the 
scrap that doesn’t come to market in normal times. 
You'll find this “dormant” scrap in obsolete equip- 
ment, tools and machinery that you haven’t used 
for years . . . overlooked in your storage sheds .. . 
or rusting away in a junk pile in some forgotten 
corner. It’s there. Turn it in at once—so we can 
turn out the steel you need. We can’t do it without 
your help.” 


73 [=~ « SS ' € 


President, United States Steel Corporation 
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OPERATING PRINCIPLES: 


The Permutit Spiractor gives you 
maximum output of calcium-free 

L water, in minimum time and 
space. 


_~_— 


Accelerated precipitation is pos- 
- sible through intimate contact 
with solid catalyst granules. 


Water swirls upward through the catalyst 
bed, depositing calcium in layers around 
the granules. This precipitated hardness 
is as easy to dispose of as moist sand. The 
output is soft, stable water. 

Write for further information without obli- 
gation, to The Permutit Company, Dept. 
C-8, 330 West 42nd Street, New York 18, 
N. Y., or to Permutit Company of Canada 
Ltd., 6975 Jeanne Mance Street, Montreal. 


PERMUTIT 


— 
WATER CONDITIONING HEADQUARTERS FOR OVER 38 YEARS 
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THE MEMBERSHIP OF A 


DISTINGUISHED CLUB... 





C.1.P. Century Club now has 38 Members 


The Cast Iron Pipe Century Club is prob- 
ably the most unusual club in the world. 
Membership is limited to municipal, or 
privately-owned, water and gas supply sys- 
tems having cast iron mains in service for a 
century or more. 

Although the Club is formally consti- 
tuted, there are no dues, no regular meet- 
ings, and no obligations other than to 
inform the Recording Secretary if and when 
the qualifying water or gas main is taken 
out of service, or, sold for re-use. 

In spite of the unique requirement for 
membership, the Club roster grows, year 
by year. And why not, when a survey spon- 
sored by three water works associations, 
indicates that 96% of all 6-inch and larger 
cast iron water mains ever laid in 25 rep- 
resentative cities are still in service. And 
when answers to a questionnaire, mailed 
to gas officials in 43 large cities, show that 
original cast iron mains are still in service 
in 29 of the cities. 

If your records show a cast iron main in 
service, laid a century or more ago, the 
Club invites you to send for a handsome 
framed Certificate of Honorary Member- 
ship. Address Thomas F. Wolfe, Recording 
Secretary, Cast Iron Pipe Century Club, 


Peoples Gas Bldg., Chicago 3, Illinois. 











CLUB ROSTER 


DEPARTMENT OF WATER AND WATER SUPPLY 
City of Albany, New York 
BUREAU OF WATER, DEPT. OF PUBLIC WORKS 
Baltimore, Maryland 
CONSOLIDATED GAS ELECTRIC LIGHT AND POWER CO. 
Baltimore, Maryland 
PUBLIC WORKS DEPT., WATER DIVISION 
Boston, Massachusetts 
BOSTON CONSOLIDATED GAS CO. 
Boston, Massachusetts 
BOARD OF WATER COMMISSIONERS 
Detroit, Michigan 
FALL RIVER GAS WORKS COMPANY 
Fall River, Massachusetts 
CITY OF FREDERICK WATER DEPT. 
rederick, Maryland 
GAS DEPARTMENT 
City of Fredericksburg, Virginia 
PUBLIC SERVICE. COMMISSION 
City of Halifax, N.S., Public Water Supply 
THE HARTFORD GAS COMPANY 
Hartford, Connecticut 
BUREAU OF WATER 
Lancaster, Pennsylvania 
LOUISVILLE GAS & ELECTRIC CO. 
Louisville, Kentucky 
CITY OF LYNCHBURG WATER DEPARTMENT 
Lynchburg, Virginia 
MOBILE GAS SERVICE CORP. 
Mobile, Alabama 
MOBILE WATER WORKS COMPANY 
Mobile, Alabama 
WATERWORKS DEPARTMENT 
City of Nashville, Tennessee 
NEW ORLEANS PUBLIC SERVICE, INC 
New Orleans, Louisiana 
PUBLIC SERVICE ELECTRIC & GAS COMPANY 
Newark, New Jerse 
DEPT. OF WATER, GAS & ELECTRICITY 
New York, New York 
DEPT. OF PUBLIC WORKS, BUREAU OF WATER 
Philadelphia, Pennsylvania 
PHILADELPHIA GAS WORKS CO. 
Philadelphia, Pennsylvania 
BUREAU OF WATER, DEPT. OF PUBLIC WORKS 
Pittsburgh, Pennsylvania 
POTTSVILLE WATER COMPANY 
Pottsville, Pennsylvania 
QUEBEC POWER COMPANY, GAS DIVISION 
Q , Canada 
BUREAU OF WATER 
Reading, Pennsylvania 
DEPT. OF PUBLIC UTILITIES 
Richmond, Virginia 
WATER & SEWERAGE 1 1 
City of Saint N. B. 
DEPT. OF PUBLIC UTILITIES, WATER DIVISION 
St. Lovis, Missouri 
THE CONSUMER'S GAS CO. OF TORONTO 
Toronto, Ontario 
DEPT. OF PUBLIC WORKS 
Troy, New York 
CITY OF UTICA, BOARD OF WATER SUPPLY 
Utica, New York 
CITY OF WHEELING WATER DEPT 
Wheeling, West Virginie 
WILMINGTON WATER DEPT 
Wilmington, Delaware 
WATER DEPARTMENT 
City of Winchester, Virginia 
WATER DEPARTMENT 
City of Winston Salem, North Carolina 
YORK WATER COMPANY 
York, Pennsylvania 
a, DEPARTMENT 
City of Zanesville, Ohio 























































CAST IRON PIPE cerca 
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they Go Together : 
















ALL WHEEL DRIVEand ALL WHEEL ST 


Front Drivers PULL 





True — you cannot actually see All-Wheel Drive in action on the average job; 
but it is “in there pitching” every minute . . . providing increased traction . 
moving more material . . . holding the front end steady. 
True — you can best see All-Wheel Steer in action when the grader is making 
a short turn look easy; but that’s not the half of it. Watch the operator at work. 
See how he constantly — almost instinctively — steers the REAR WHEELS slightly 
to right or left, balancing the thrust of the angled blade. 
‘es — All-Wheel Drive and Steer Go Together on every job... Work To- 


gether as a team, for maximum performance, in minimum time, at lowest cost. 





Rear Drivers PUSH 
We call it Controlled Traction, AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.S.A. 


and it moves More Material, Subsidiary of Baldwin-Lima-Hamilton Corporation 
Farther and Faster. 
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THIS PICTURE SPEAKS FOR ITSELF! 
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1. This is the Berkley approach to the Elizabeth 
River Tunnel, part of the $18,000,000 tunnel-bridge 
project between Norfolk and Portsmouth, Va., on 

which Merritt-Chapman & Scott Corp., New York, 
° and Tidewater Construction Corp., Norfolk are joint 
contractors. 


2. Both firms, working on separate sections, are 
using Moretrench Wellpoint Equipment for quick 
dry results and economical progress. 


3. On the section shown above a MORETRENCH 
WELLPOINT SYSTEM controls approximately 40 
feet of water in sand and clay — eliminating sheeting. 


Expert planning, superior equipment, years of know-how stand in back of every 
Moretrench job. That's why experienced contractors depend on it, again and 
again, for excavating “in the dry”. 


When your problem is PUMPING, call us! 


MORETRENCH CORPORATION 


’ >] 56, ft : Tams *) ‘ rial 
; THEOCc 
Canadian Representative: Geo. W. CROTHERS 
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highly resistant to wind, shock, and quakes. On your next job, it 
xk ae Kear Kae Kae KKK will pay you to design for reinforced concrete! 


* 
* 7 
% REINFORCED CONCRETE , 
meen b REINFORCED 

* x -...wecause 
* * 
; : CONCRETE less steel 
: . uses less stee 
* * 
* + Your application for new construction under current NPA regulations 
* * will have a better chance of getting approval if you design for 

_ reinforced concrete. That’s because reinforced concrete construction 
* Feo < * requires less steel—60 to 65% less on the average structure! 
* EE Ir IN TOTAL . Furthermore, reinforced concrete is a wise choice in these days of 
* -SoC es TONNAGE , steel shortages, since reinforcing bars—classed as a “B” product— 
* es SAVES * will probably be easier to obtain. 
n 60 to 65% . Reinforced concrete is rugged, durable, inherently firesafe, and 
* 


CONCRETE REINFORCING STEEL INSTITUTE 
38 S. Dearborn St., Chicago 3, III. 
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Two-way time savers on 
foundation jobs ! 


Note how “H” 
beam may be used 
as hammer guide in- 
stead of usual “fixed” 
leads required for 
heavy piles. Work 
moves faster — 
driving, too. 














Easily extendible 
Monotube steel piles 
















HEN you find that your foundation 

piles are driving longer than pre- 
dicted, the problem is solved quickly 
with Monotubes. These taper-flute steel 
piles can be extended easily—right on 
the job—right to the length you require! 
Cut-offs can be made easily, with mini- 
mum waste. Saving No. 1! 







Simplified 
weld-splicing 
makes Monotubes 
easily extendible, 
while driving pro- 
ceeds nearby. 
No waste 
time! 













And, extensions can be welded while 
other bottom sections are being driven. 
Saving No. 2! 

























That's just part of the story on how 
Monotubes help you save time—save crit- 
ical materials—and save money. Here’s 
more! Monotubes’ tapered design and 
cold-rolled properties provide unusu- 
ally high bearing values and exception- 
al lateral stability. High load-bearing 
values can often be met with fewer piles. 


Because Monotubes are lighter in 
weight, handling and locating go easier 
and faster. On most jobs a standard, 
light crane can be used for driving. 


Send for complete information. Find 
out how Monotubes’ many advantages 
bring extra savings in time, in money, 
on all types of foundations. Write The 
Union Metal Manufacturing Company, 
Canton 5, Ohio. 









UNION METAL 


Monotube Foundation Piles 
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NAME OF ROUTES 
EX CARRIED 








Gulf Freeway | U.S. 75 


Houston 
7 Fort Worth North-South U.S. 81 
¥ San Antonio San Antonio U.S. 81, 87, 
Urban 90, 181, 281 
Central 


Dallas | U.S. 75 


LENGTH IN MILES 
PLANNED COMPLETED 





FORT WORTH 


- 


5. 





Traffic (in thousands of V.P.D.) 
NOW ANTICIPATED 






7.5 5.5 | 65 90 











16.6 2.08 10 50 ae 
15 5.39 23 35 Pe 
nN 4.08 | 26 60 





" 
SAN ANTONIO 





DALLAS 


How Four Texas Cities Are Solving Traffic Problems with 


Concrete Expressways 


HE photos above show completed sections of 

four expressways under construction in Texas. 
They illustrate how these four progressive cities are 
solving urban traffic problems with concrete express- 
ways to meet today’s—and tomorrow’s—needs. 


Many other cities from coast to coast have found 
that modern expressways are the solution to a va- 
riety of traffic headaches. Expressways, by limiting 
access, eliminating crossings at grade and separating 
opposing streams of traffic, provide for a safe and 
continuous flow of traffic. They also contribute to 
the development of central business districts by 


PORTLAND 


DEPT. A8-13, 33 WEST 


CEMENT 


GRAND AVENUE, 


making them accessible to larger areas and permit 
orderly community growth by removing through 
traffic from local streets. Property values usually in 
crease, too, with improvements in transportation. 


Because expressways carry heavy weights and 
volumes of traffic, most cities build them with con- 
crete. Concrete expressways usually cost less to 
build than other pavements of equal load-carrying 
capacity, cost less to maintain and last longer. The 
result is low-annual-cost service. For more informa- 
tion write today for free booklet on concrete ex- 
pressways. Distributed only in U.S. and Canada. 


ASSOCIATION 


CHICAGO 10, ILLINOIS 


A national organization to improve and extend the uses of portland cement and concrete through scientific research and engineering field work 
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Retail Store Buildings: Florence and Anniston, Alabama 














WHAT MR. SEARS DIDN’T KNOW ABOUT 
RETAIL STORE BUILDING, MR. ROEBUCK DID! 


@ Sears-Roebuck expresses astute merchandising in 
terms of advanced store design and planned con- 
struction economies, using quality concrete for low- 
est initial and annual cost. 


New stores, at Florence (shown here) and at Annis- 
ton, Alabama, each with 50,000 sq. ft. floor space, ex- 
emplify modern construction trends, with completely 
integrated design, including related parking area. 


Exterior wall panels are ‘sandwich’ design, with 
inner two inches of vermiculite concrete, using 
‘INCOR’ 24-HOUR CEMENT to speed placing the rest 
of the 8-in.-thick panel. (With sandwich design, prac- 
tically any desired heat-transmission value can be 
obtained.) Grooved panel exteriors add wall interest. 


After tilting panels into position, columns were 
poured between panels, then beam and parapet cast, 
completing the walls. Heavy cardboard tubing was 
used for forming the 15-ft., 12-in.-diameter, cast- 
in place interior concrete columns. 


Example of selective concreting—using Lone Star 
Cement for quality concrete and switching to ‘Incor’*, 
where America’s FIRST high early strength Portland 
cement saves time—and time is costlier than ever 
these days! “Reg. U.S. Pat. Of 


SEARS, ROEBUCK & CO. 


Architect: F. E. DAVIDSON, Atlanta 
Contractor, Florence Store 
DANIEL CONSTRUCTION CO., INC., OF “ALABAMA 
Birmingham 
Contractor, Anniston Store 
FRANK H. BROWNETTE, Jacksonville, Fla. 
Lone Star and ‘Incor’ Ready-Mix Concrete 
GRAY'S CONCRETE PRODUCTS, Florence, Ala 
JOHN B. LAGARDE, INC., Anniston 





LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 





LONE STAR CEMENT CORPORATION 


Offices; ABILENE, TEX. »« ALBANY, N.Y. - BETHLEHEM, PA. +» BIRMINGHAM ~- BOSTON + CHICAGO + DALLAS - HOUSTON ~- INDIANAPOLIS 
KANSAS CITY, MO. » NEW ORLEANS - NEW YORK + NORFOLK + PHILADELPHIA - RICHMOND - ST. LOUIS - WASHINGTON, D.C 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST CEMENT PRODUCERS: 17 MODERN MILLS, 125,000,000 SACKS ANNUAL CAPACITY 
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Philadelphia's Independence Hall, where the Liberty Bell is housed, as it looked 100 years ago 


Philadelphia has cast iron water and gas mains 
in service that were laid well over a century ago. 
One of them is America’s oldest cast iron water main, 
still functioning despite the radically changed conditions 
of street traffic and underground utility services 
in 100 years. The fact that cast iron pipe, laid generations 
ago, withstands the shock of heavy-duty traffic 
and the stresses caused by congested underground 
structures, amply demonstrates its shock-strength and 
beam-strength. Because of these strength factors 
and effective resistance to corrosion, cast iron water and 
gas mains, laid over 100 years ago, are still serving 
in the streets of more than 30 cities in the United NUMBER EIGHT OF A SERIES 
States and Canada. United States Pipe and Foundry Co., 
General Offices, Burlington, N. J. 
Plants and Sales Offices Throughout the U.S. A. 
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Toll highways—are they justified? 






















MILEAGE OF TOLL ROADS is growing continually. Now open to traffic is this Catskill 
Saugerties section of New York State Thruway, to be integral part of state’s 535-mile toll route 











THAT the United States is in trouble about its Pennsylvania Turnpike’s truck and passenger 
highway system was brought out at a round traffic and the public acceptance of the payment 
table discussion sponsored by ASCE’s Engineer- of tolls for the use of this toll road, 18 states have 
ing Economics Division, presided over by Louis enacted toll-road legislation. Already 600 miles 
Mitchell, M. ASCE, and held during the Louis- of state-owned, self-liquidating turnpikes have 
ville Convention. . Our nation is far behind in been or are being built in seven states, and an 
its highway building program. Automobiles additional 1,300 miles of route are reported 
and trucks turned out last year could not even under serious consideration. Modern dualized 
be parked bumper to bumper on the meager highways in special important locations cost up 
mileage of new highways built during that year. to $2,000,000 per mile or more. Bonds, when 
Financing is the real obstacle to the needed backed by the toll revenue from such super- 
rapid improvement in our national highway highways and by the credit of the state, prove 
system. We have the engineering experience ib am tisd-Loish- CoM ol- bel <-) a Mb betibb¢-belel_Moeysiher-beb le 
and talent; we have the equipment; we have and other lending agencies at low interest rates. 
the construction know-how. Gasoline-tax reve- Opinions of panel speakers, whose comments 
nue——a major source of funds for highway con- follow, appear to be unanimously in favor of toll 
struction—-falls far short of being adequate to highways. While the construction of turnpikes 
maintain existing highways and at the same is not the complete answer to our highway 
time finance badly. needed new construction. troubles, engineers, legislators, bankers and 
Nothing short of a fantastic increase in the the public agree that toll financing is a practi- 
already unpopular gasoline tax could build all cable methot of building in a short time a con 
the ‘‘free’’ highways needed now. siderable mileage of sorely needed traffic 


Encouraged by the profitable experience with arteries. 


CIVIL ENGINEERING * August 1951 (Vol. p. 441) 











TOLL 





HIGHWAYS — 





Turnpikes are economically justified 


ENOCH R. NEEDLES, M. ASCE 
Howard, Needles, Tammen & Bergendof, Consulting Engineers, New York, N.Y., and 


Kansas City, Mo. 


WE ARE in trouble with our high 
ways, which are so vital to our nation 
and its economy. Since World War 
II we have developed a motorized 
economy such as no one ever dared to 
predict. And our highway construc- 
tion has not kept pace. In 1949 we 
built 5 million new motor vehicles 
and 20,000 miles of new highways. 
Stretched out bumper to bumper, 5 
million vehicles reach just about 
20,000 miles. In 1950 we built 8 
million new motor vehicles and 20,700 
miles of new highways, not enoughnew 
highways even to provide parking 
space for the new vehicles. All our 
older highways and our city streets 
are going to pieces, suffering from 
deterioration and obsolescence. 

We have about one motor vehicle 
for every three of our population. As 
our population has mounted to 150 
million, we have seen 30 million 
motor-vehicle registrations at the end 
of World War II mount to almost 50 
million at the present time, less than 
six years later. We have in our 


nation about two-thirds of all the 
motor vehicles in the world. We 
have an industrialized nation with 


greater productivity than ever before, 
with nothing elsewhere in the world to 
compare with it, and our statisticians 
tell us that industry moves three 
times as much freight by truck as by 
rail. And our motor vehicles move 
mainly on highways that are better 
suited to the days of the Model T, 
and in many, many cases, to the days 
of the horse and buggy. 

Consider the cost of the modern 
highway. Not much over ten years 
ago we could build what was then a 
modern highway for $50,000 per mile. 
Traffic densities and motor vehicles 
today demand something much bet- 
ter. The modern passenger car has 
speed, power, and safety built into it 
to a higher degree than ever before. 
The modern truck, so essential to our 
industry, has power and carrying 


capacity, and is with us in numbers 
never approached before. Themodern 
highway must be designed for the 


modern vehicle. It must have flat 
curves, flat grades, long sight dis 
tances, durable pavements on frost 
free and firm foundations, all pos 
sible safety features, and no grade 
crossings. In many cases, dualized 
highways are demanded. What is 
the cost of such modern highways? 
Experience has shown that under 
present conditions they cost $300,000, 
$500,000, $1,000,000 and up to $2,000, - 
000 per mile—even more in some 
cases. Compare that with the $50,- 
000-per-mile highway of only ten 
years ago. 

We owe our deepest appreciation 
to those engineers in highway re 
search, in the state highway depart- 
ments and in the federal Bureau of 
Public Roads who have done so much 
to prepare us for the design of the 
modern highway. Their work and 
studies during the past twenty years 
have made us ready to meet the de- 
mands of today. The present inade 
quate national highway system can- 
not be blamed on the engineers. We 
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ARE THEY JUSTIFIED? 





(continued) 





have the methods, designs, equip- 
ment and materials to produce the 
modern highway, and we have the 
engineers, contractors and manufac- 
turers to do the job. All we need is 
the money with which to operate. 
The modern toll highway is just 
another development of the amazing 
postwarera. (Table I gives mileages 
in 12 states.) If there are engineers 
who still argue that toll highways 
should not be built, but that all high- 
ways Should be ‘‘free,’’ their argu- 
ment is with the public and not with 
me. The general public and their 
duly elected public officials are re- 
sponsible for the toll roads in exist- 
ence and under construction today. 
Personally, I believe the public de- 
cided wisely when it decided to build 
the modern toll highway. As an en- 
gineer it is my obligation and pleas 
ure to help design and build the toll 


highways which the public considers , 


essential, and which are unattainable 
in any other way. The public does 
not build a modern toll highway ex- 
cept to provide a modern traffic ar- 
tery which is needed beyond question 
and which can be financed by no 
other means. The toll highway comes 
only as a necessity. From a prac- 
tical standpoint it could not be at- 
tained in any other way 


Turnpike Era Began in 1940 


Completion of the Pennsylvania 
Turnpike about ten years ago, marked 





the beginning of the modern toll 
highway. However it has been some- 
thing of a made-work project, and 
consequently was not wholly typical 
of the toll highways which have come 
since World War II. The Pennsyl 
vania Turnpike was revolutionary in 
many ways. It demonstrated how a 
new dualized traffic artery could be 
designed and built as a unit in a rela 
tively short period of time if ade 
quate funds were provided. It gave 
the public a wonderful demonstration 
of what is gained by building a major 
artery as an integrated project, with 
the completed creation made avail- 
able to them to solve at one stroke 
the major problem of getting across 
the Alleghany Mountains. Our state 
highway departments have been 
cursed for many, many years with the 
necessity of building major highways 
on a piecemeal basis, over a period of 
many years, simply because of inade- 
quate funds or political domination 
in the allocation of highway funds. 
Another major point demonstrated 
by the Pennsylvania Turnpike was 
the attitude of the public toward the 
payment of tolls over a highway. The 
old privately owned toll highways of 
Colonial days are long since gone and 
practically forgotten. The reaction 
of the public to the payment of tolls 
in Pennsylvania was good. Drivers 
realized they were getting a special 
service for a special fee, a service 
which could not have been attgined 
otherwise. The public does not’ seem 





VIEWS OF completed Maine Turnpike illustrate, on facing page, 
restaurant and service concessions, J-type interchange, and sep- 
arated roadways on bridge over York River. 
structyre, on this page, lower left, is also on Maine Turnpike. 
Othe? two photos on this page are of New Jersey Turnpike: 
three-level structure at Garden State Parkway (upper left), 
and Hackensack River Bridge under construction (below) 


to mind paying a specific tax for a 
specific result which they can see and 
feel. The Pennsylvania Turnpike 
toll or tax gave a direct return to the 
payer, the highway user. 

From the Pennsylvania Turnpike 
and its records of traffic and revenue, 
we have learned to estimate more ex- 
actly the prospective use of a new 
traffic artery, and the conditions un- 
der which the public can be expected 
to patronize it. Engineers can now 
analyze prospective traffic and reve- 
nue for a toll highway with great as 
surance of accuracy, and that assur 
ance grows as each new turnpike 
demonstrates its feasibility through 
performance. 


Maine Turnpike a Financial Success 


The first toll highway to be built 
after World War II was the Maine 
Turnpike between Portland and Kit- 
tery, Me. This was a notable devel. 
opment for two reasons. First, it was 
the first toll highway to be financed 
and constructed on a wholly self 
supporting basis, without state, fed 
eral, or other form of subsidy. After 
3'/2 years of operation, the earnings 
are substantially in excess of esti 
mates, and the public approval of this 
needed traffic artery is wide spoken 

Second, the Maine Turnpike is 
notable in that it parallels an existing 
major traffic route, U. S. Highway 
No. 1, throughout its entire length, 
being located only a mile or so distant 
from it. On the old route the safety 


Grade separation 















record was bad particularly during 
the summer months, because of the 
curves and density of travel, and the 
congestion could not be relieved with- 
out spending far more money than 
the state could possibly justify on 
this one highway and at the expense 
of the rest of the highways in the state. 
But there had been no previous 
demonstration of the extent to which 
traffic from U. S. No. 1 would pay 
toll to travel on a parallel highway, 
even though greatly superior in ac- 
commodations. The result has been 
most gratifying, since records show 
that about 80 percent of the through 
travel now pays toll over the new 
turnpike, regardless of the season of 
the year. The old highway, U. S. 
No. 1, is now being fully used as a 
local highway, serving all the towns 
along it to best advantage, and with 
a greatly improved safety record. 

In the past three years there have 
been many startling toll develop 
ments in other states. New Hamp- 
shire has completed a successful turn 
pike from Portsmouth south to the 
Massachusetts state line, connecting 





TABLE |. PUBLICLY OWNED TOLL 
ROADS IN THE UNITED STATES 
In Miles, 1950 


In UNDER CURRENTLY 
Orsra- Construc- Prorosep 
STATE TION TION ADDITIONAL 
Colorado . 17 
Connecticut 66 
Indiana 145 
Maine 44 
New Hampshire 14 
New Jersey 118 
New Vark 40 64 198 
Ohio 239 
Oklahoma 88 
Pennsylvania 260 67 234 
Virginia-No. Caro 
lina , 170 
West Virginia 118 
Totals 424 354 1,404 
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with the Maine Turnpike on the 
north. The Pennsylvania Turnpike 
has been extended on a wholly self- 
supporting basis from Carlisle east 
ward to King of Prussia; near Phila- 
delphia, and a westward extension to 
the Ohio state line is under con- 
struction. 

The New Jersey Turnpike is under 
construction at a cost of approxi- 
mately $250,000,000, connecting the 
George Washington Bridge on the 
north with the Delaware Memorial 
Bridge on the south. Legislation has 
been enacted to connect this turnpike 
at Bordentown with the Pennsyl- 
vania Turnpike at King of Prussia. 

The Colorado Turnpike between 
Denver and Boulder is under con 
struction, as is also the Oklahoma 
Turnpike between Tulsa and Okla- 
homa City. Preliminary studies are 
being completed for a turnpike across 
Ohio; the feasibility of a West Vir- 
ginia Turnpike has new been estab- 
lished; and construction on both 
these toll roads should be under way 
in the next few months. Legislation 
has been enacted for a turnpike in 
Indiana and it is understood that 
preliminary studies are about to be- 
gin. The great New York Thruway 
is in part under study and in part 
under construction. Users will prob- 
ably pay on an annual basis evi- 
denced by a plate attached to the car, 
an unconventional method of collect- 
ing revenue. 

As to the economic justification of 
toll highways, there are two aspects. 
One is the determination of feasi- 


bility for each individual project. 
The economic studies to determine 
feasibility require that the cost of the 
project shall be supported by the 
traffic and earning power of the proj- 
ect. 


No turnpike can be financed 

















unless its economic feasibility has 
been established by qualified engi. 
neers acceptable to the financial in 
terests who are to provide the con 


struction funds. The tests for feasi 
bility are severe, but the proven re. § 
sults to date are unusually satisfac 
tory. What ordinary ‘free’ high- 
way must stand a similar rigid test as | 
to economic feasibility before it can 
be built? How often do politics gov- 
ern the spending of state highway 
funds without regard to economic J 
feasibility? 

The other aspect of the economic 
justification of toll highways is in re- 
spect to their impact on the national 
transportation picture. Our nation 
is so far behind in its highway build- 
ing—and there is so httle hkelihood 
of any major improvement in the 
situation within the forseeable fu- 
ture—that any arrangement by which 
the public can finance new highways, 
particularly arterial routes, appears 
to be wholly justified. A greatly im- 
proved highway system is vital to our 
industrial productivity, the transport 
of freight, the conduct of general busi- 
ness, and the normal procedures of 
this highly motorized nation. The 
economic losses due to our present 
inadequate system are beyond esti- 
mate. Clearly the public knows what 
it is doing when it authorizes new toll 
traffic arteries to strengthen and sup- 
plement the national highway system. 

The toll highway should be con- 
sidered as a supplement to the free 
highway, to be built only when the 
demand is great and urgent, when 
necessity is obvious, and when con- 
struction is not otherwise possible. 
The public certainly always will 
favor “‘free’’ highways over toll high- 
ways, as will I, whenever and how- 
ever they can be attainel. The toll 
highway is a device of the modem 
era, and the public has a sound basis 
for supporting such construction un- 
der existing conditions. An informed 
public must always be the judge. As 
engineers, we may properly continue 
to design and build those projects 
which the public decides are needed 
the most. 


MACADAM STONE is laid on New Jersey 
Turnpike north of Haddonfield-Rerlin Road. 
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Pennsylvania Turnpike set financial pattern 


President, Gannett Fleming Corddry & Carpenter, Inc., Engineers, Harrisburg, Pa. 


PENNSYLVANIA was the first state 
to have a toll road. This road was 
privately owned and built about 1750 
to connect Philadelphia with Lan- 
caster, 60 miles away. Two hun- 
dred years later, Pennsylvania was 
the first state to have a modern toll 
turnpike consisting initially of a 160- 
mile length, but soon extended to 330 
miles to connect Philadelphia and the 
Ohio—Pennsylvania state line. Penn- 
sylvania’s first toll road may have 
cost as little as $200 or $300 per mile. 
Its most recent one cost $1,100,000 a 
mile—the Western Extension. That 
shows how the cost: of toll roads has 
increased, although the toll per mile 
has decreased, owing to the vastly in- 
creased traffic. 

The first toll route was a narrow, 
stone covered road for wagons and 
buggies. The most recent is a 4-lane, 
divided highway paved with concrete, 
for autos, trucks and busses. The 
speed on the first was perhaps 30 
miles a day, as it took about two 
days to cover the 60-mile length—a 
distance which, on the present turn 
pike can be covered in about an hour 

In the early days there were about 
2,000 miles of toll roads in Pennsyl- 
vania. We know little about the 
earnings of these roads but we do 
know that 200 years later some of 
them were still operating. Thus they 
must have made money to exist that 
long. Toll rates over some of the old 
roads were 2 cents a mile for a horse- 
drawn vehicle, and the prevailing rate 


SECOND SECTION of Pennsylvania Turn- 
pike to be built was Eastern Extension, which 
added 100 miles to original 160-mile route. 
Whole length, including Western Extension, 
will total 330 miles. 
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now is about | cent—one of the few 
items that is less now than formerly 

Our U. S. roads started as Indian 
trails which were usually fairly 
straight. Then came wheeled vehi- 
cles and roads which followed easier 
grades and were more winding. Now 
with the turnpikes, short straight 
roads have come again, with low 
grades built by cutting down hills, fill- 
ing in hollows or constructing tunnels. 

There are now about 3,000,000 
miles of roads of all kinds in the 
United States, but barely 2,500 miles 
are modern, high-speed routes and 
only about 600 miles are toll roads, 
either completed or under construc- 
tion. Over 1,300 miles more of modern 
toll roads are actively being planned. 

The first large toll highway invest- 
ment—the Pennsylvania Turnpike 
was naturally a difficult thing in 
which to interest bankers. There had 
not been anything like it except toll 
bridges which involved a relatively 
small investment, and some of them 
had not done too well financially 
during the depression. It was only 
because excellent engineering reports 
of cost and probable traffic were 
available, and because the location 
was so perfect that the Pennsylvania 
Turnpike could be financed, and then 
only because the United States gave 
Pennsylvania $30,000,000 and the 
RFC purchased $47,000,000 of bonds 
to cover the rest of the cost. 

Gross revenues in the first year 
were less than $3,000,000; they de- 
creased to $1,500,000 during the gaso 
line shortage, but in 1950 they rose to 
nearly $9,000,000. It has been cost- 
ing about a million and a quarter 
dollars a year to operate the 160-mile 
road, so the revenues are far more 
than ample to pay interest and 
amortize the cost. The bond interest, 
after two refundings, is down to about 
2 percent on the original road bonds 
and doubtless the entire 330 miles 
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will before long be orm about the same 
basis. The great success of this ven- 
ture has been the cause of the success 
of other toll-road financing. 

Even if the entire cost of $77,000,- 
000 were represented by 3-percent 
bonds, the interest would be only 
$2,310,000, which would be earned 
about three times over. 

The voters in some states have 
turned down state bond issues for 
free road programs, and it is believed 
that they will do so in other states. 
Thus, in order to get roads built, 
some means of financing other than 
taxation must be employed. 

It does not take a popular vote to 
create toll road authorities as it does 
to create a bond issue to be supported 
by state taxes. The State Legisla- 
ture can, in most states, authorize a 
toli road authority and give it the 
necessary powers for raising funds, 
based on revenues only. The fact 
that so many state legislatures have 
authorized turnpike or toll road 
authorities is evidence that in future a 
great amount of progress in road 
financing and construction will be 
based on nothing but the revenues 
which the tolls will provide and will 
in no way involve state credit or aid 
from the federal government. 

As they now operate, toll roads are 
freight roads as well as passenger 
roads. The passenger traffic over 
them is a secondary matter. Two- 
thirds of the revenue of the Pennsyl- 
vania Turnpike comes from trucks, 
and these vehicles would not use the 
route unless it paid them to do so. 

Toll roads are paid for by the cars 
and trucks which use them, not by the 
taxpayers. No one who does not use 
these toll roads helps in any way to 
pay for their construction or upkeep. 
Also, out of-state users help pay for 
these roads. The states might ap- 
portion to toll roads a fair proportion 
of the gasoline-tax revenue originat- 



























































ingonthem. This would help finance 
these roads. 

As more toll roads are built year by 
year, their design is changing and the 
New Jersey Turnpike, which is now 
under construction at a cost of over 
$2,000,000 per mile for its 120 miles 
is being built to carry heavy loads 
Every mile has been excavated at 
least 4 ft below the finished grade and 
refilled with selected porous materials, 
thoroughly compacted before the sur 
facing is placed. If the New Jersey 
Turnpike had to be built by ordinary 
methods of the State Highway De 
partment, it would take 10 to 15 
years on account of the amount of 
money to be raised and the amount of 
work to be done. Instead, the New 
Jersey Turnpike Authority has sold 
its bonds to large financial institu- 
tions, to be taken down as needed, 
and has employed eight firms of con 
sulting engineers to report on loca- 
tion, estimate, design and supervise 
construction of the job, so that it is 
all being done in about two years. 

One of the objections raised against 
toll roads is the high cost of collecting 
tolls, but in the case of the Pennsyl- 
vania Turnpike this cost is only 
about 3 percent of the total cost of 
operation, and this expense is largely 
offset by the revenues from conces. 
sions for gasoline, oil and food along 
the Turnpike right-of-way. 

One difficulty that is being experi- 
enced with the Pennsylvania Turn- 
pike, and will be with other turnpikes 
as they are built, is the traffic conges- 
tion that occurs at points of entrance 
and exit. Eventually, feeder routes 
will be built which may be either free 
or toll. Toll feeder lines are con- 
templated in Pennsylvania. A free 4 
lane feeder road is being built from 
Route 40, which is a transcontinental 
road, to bring trucks as well as pas 
senger cars from the south, at Wash- 
ington, Pa., to the Turnpike just east 
of Pittsburgh. Similar feeder roads 
are talked of in New Jersey, Penn- 
sylvania, and Ohio to be constructed 
after the main turnpikes are built 


READING, PA., INTERCHANGE of Eastern 
Extension, Pennsylvania Turnpike, is ar 
ranged so that one toll booth controls traffic 
in both directions. Toll collection on this 
turnpike costs only about 3 percent of total 
cost of operation. 
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New York State Thruway will pay its own way 


J. B. MeMORRAN, Assoc. M. ASCE 


Chief Engineer, State Department of Public Works, Albany, N.Y. 


ANY ROUND TABLE discussion of 
toll highways and their financing 
should include the situation in New 
York State. Here we have been 
wrestling with the problem for the 
past several years. 

The urgent need for new highways 
and new methods of financing their 
construction is due to four nation- 
wide factors: 

1. The enforced neglect of road 
construction and reconstruction dur- 
ing 15 years of depression and war. 

2. The spectacular increase in the 
production of passenger and commer- 
cial vehicles. For example, motor- 
vehicle registration increased 40 per- 
cent between 1940 and 1951. 

3. The increased use of highways, 
especially by trucks. Between 1941 
and 1948, miles of travel by passen- 
ger vehicles on main roads increased 
1l percent, while miles operated by 
trucks increased 18 percent. During 
the same period, miles operated by 
truck combinations—especially heavy 
vehicles—increased 54 percent. 

4. Failure of tax rates to return 
sufficient revenues for adequate high- 
way programs. That this problem is 
general is evidenced by the fact that 32 
States have given consideration to 
toll roads, and 18 have some sort of 
toll-road legislation now in effect. 

In 1932 New York State spent 72 
million pre-inflation dollars on its 
highways. Then came the depres- 
sion; highway expenditures were cur- 
tailed; construction fell behind; and 
maintenance also failed to keep pace. 
Next came World War II, when both 
manpower and materials were unob- 
tainable. By 1949, the median age of 
New York highways was 19 years and 


46 percent of them were over 20 years 
old. During 1950 more than 3,880,- 
000 vehicles were registered in New 
York State. January 1951 showed 
about 250,000 more registered ve- 
hicles than January 1950. 

Faced with the hopeless problem of 
widening horse-and-buggy highways 
to accommodate a river of high-speed 
and heavy-laden traffic, New York, 
like nearly every other state, sought 
a solution in a new all-purpose ex- 
pressway, known as the New York 
State Thruway. Originally it was 
determined that the Thruway would 
be a free road to be built with state 
appropriations, and several contracts 
have already been let on this basis. 
Soon, however, it was seen that this 
method of financing would take years 
to finish the job and would siphon 
away nearly all the funds from the 
rest of the highway system. 

It was then determined to con- 
struct the Thruway as a self-liquidat- 


ing venture. Various methods of col- 
lecting tolls for its use have been and 
still are under study. The experience 
of Pennsylvania, Connecticut, Maine 
and the Westchester County Park 
ways proves conclusively that motor- 
ists everywhere are willing and ready 
to pay a premium for the use of 
superior highways. 

The arguments for toll financing of 
superior highways fall into four gen- 
eral categories: 

1. Bond issues, secured by tolls, 
permit immediate construction of the 
facility, when it is needed most, and 
spread the payment over a period of 
years. Nearly every American house- 
owner experiences this when he bor- 
rows money on a mortgage for his 
home, so that he can live in it, enjoy it, 
and pay for it while he uses it. 

2. The toll road is a charge on the 
direct user, in proportion to the bene- 
fits enjoyed, rather than on the gen- 
eral taxpayer. Only those who use 


MALL BETWEEN LANES on New York State Thruway will vary in width from 20 to 150 ft 


or more. 


Section of mall is being graded here. 
















































the superior highway pay for it, and 
then in proportion to the amount, or 
mileage, they drive on it. 

3. Toll roads supplement free 
roads and, by their self-liquidating 
nature, release regular state highway 
funds for the modernization of free 
roads. Moreover, where a toll road 
has been built, much of the truck 
traffic is drawn off the free road, thus 
reducing wear on it and the immediate 
necessity for its reconstruction. 

4. Revenues from concessions help 
defray the cost of operating needed 
public improvements. Gasoline sta 
tions, restaurants and snack bars are 
operated along every toll road. On 
the Pennsylvania Turnpike during 
1949, revenue from such concessions 
totaled over $361,000. This revenue 
was more than the $224,000 cost of 
toll collections, and about 27 percent 
of the $1,334,000 spent on all operat- 
ing costs. 

Traditional methods of financing 
highways have proved totally inade- 
quate to meet the demand for super 
highways of the toll type. However 
toll revenues are not practical on 
many types of highways, and such 
highways should remain free. For 
high-speed, cross-state expressways 
which will not congest existing cities 
and villages, funds from annual bud- 
gets are too slow in becoming available 
and are completely inadequate to put 
such expressways into use now, when 
the need exists. 

Tolls eliminate the necessity for 
fantastic increases in the gasoline 
tax—-increases which are generally 
unpopular and difficult to impose. 
Originally gasoline taxes were im 
posed only for the construction and 
maintenance of highways, and it was 
with this tacit understanding that 
most state legislatures were able to 
pass gasoline tax laws. However, it 
soon became apparent that this was a 
painless method of collecting taxes 
for purposes other than highways. 
For this reason, while some states 
have anti-diversion laws forbidding 
the use of gasoline taxes except for 
highways, the public generally and 
the petroleum interests particularly, 
are opposed to any increase in gaso- 
line taxes. 

In New York State, the Thruway 
Authority has under consideration a 
special license plate which will permit 
vehicles bearing it to travel on the 
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facility any time and any distance. 
The cost of this license plate has not 
yet been determined but for ordinary 
passenger vehicles it will probably be 
between $5.00 and $7.50 per annum. 
Truck plates will be higher, depend- 
ing on size of vehicles and miles op- 
erated. These plates will be available 
at the same time and place as regular 
vehicle license plates. The out-of- 
state and occasional user will be per- 
mitted to pay a toll for the trip, based 
on its length. Policing and enforce- 
ment will be handled by the regular 
State Police. 

At the November election, the 
people of New York State will be re- 
quested to permit the New York 
Thruway bonds to be backed by the 
faith and credit of the state. This 
plan has already been adopted in 
New Hampshire. It means simply 
that the Thruway bonds are guar- 
anteed by the state; that is, should 
the tolls or licease fees be insufficient 


BUILDERS of New York State Thru- 
way must cope with all types of 
terrain, from swampland to hard 
rock, being drilled below. Separate 
contracts are let for grading, struc- 
tures and paving. Views at right, 
from top to bottom, show grading 
equipment in action, steel reinforc- 
ing mesh being laid for paving, 
and finishing of pavement by hand. 








































to carry the bonds and the operating 
costs of the Thruway, then the State 
of New York would step in and carry 
it along. Use of the state’s credit in 
this manner greatly reduces the cost }} 
of financing and the interest rate, and 
permits a greater amount of money to 
go into actual construction instead of 
into interest and debt service, so that 
the project can be put into use ata fj 
much earlier date. : 
Our experience in New York State ) 











shows the tremendous increase in 
highway use, especially by heavy 
trucks, and the willingness of all 
drivers to pay for a special facility, as | 
evidenced on existing toll bridges and 
highways. These considerations 
make a project like the New York " 
State Thruway economically justified 
as a toll road. 

Photographs of the New York State 
Thruway in this symposium are used 
by courtesy of the New York State 
Thruway Authority. 
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Turnpike program must not hamper free-road net 


BEN H. PETTY, M, ASCE 


Professor of Highway Engineering, Purdue University, Lafayette, Ind. 


BY ALL MEANS let's have turn- 
pikes in those particular locations 
where they are justified by such fac- 
tors as careful and thorough studies of 
traffic conditions, prospects that state 
highway construction will be unable 
to fulfill the need within a reasonable 
time, benefits to the economy of the 
area, and willingness of investors to 
assume the risk. The traffic is 
here, and it is way ahead of existing 
highway facilities in many localities. 
The annual increase in traffic out- 
strips the progress of highway im- 
provement pretty generally in all 
states. 

We desperately need vastly im- 
proved and enlarged highway facili- 
ties in several localities to relieve the 
terrific traffic congestion and hazards 
right now—not at some unpredictable 
future time as increased revenues and 
adequate, competent personnel may 
permit under normal procedures. 
Our national life is geared to a high- 
way economy, and we cannot risk 
throttling this economy by continually 
building up highway deficiencies. 
No disparagement is meant to rail- 
roads, airways and other forms of 
vitally needed transportation, but 
it is safe to say that they all would be 
seriously crippled without highway 
service. 

The turnpike method tends to 
eliminate similar state projects which 
pressure groups might force on a 
State highway department although 
they could not stand on their own 
feet financially. Banks, insurance 
companies and other lending agen- 
cies. which back turnpike ventures 
are pretty sure of their ground before 
they agree to put up the scores of 
millions of dollars needed to carry 
such a project to completion 
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A likely economic effect of turn- 
pike development, favorable to the 
highway industry as a whole, involves 
the possible beneficial influence of 
radical improvements in design and 
construction procedures on future 
highway construction in this country. 
These possibilities are of major im- 
portance in some states, and minor or 
zero in others where the state high- 
way engineers are abreast of or 
ahead of the turnpike engineering. 

The revenue-bond method of financ- 
ing turnpikes, with the added fea- 
ture of “forward commitment” as 
developed in New Jersey, provides 
one very satisfactory method of let- 
ting the actual users pay the bill 
The “forward commitment” plan, 


GRADE SEPARATION STRUCTURES are 
important part of modern toll road design 
and construction. Typical structures illus- 
trated are on New York State Thruway 
(below); New Jersey Turnpike (right); and 
Eastern Extension of Pennsylvania Turnpike 
(lower right). 


under which reliable commitments 
are made for the total bond issue, 
but only a nominal stand-by fee of 
'’, of 1 percent is paid on the still 
unused part of the total, is estimated 
to be saving some $10,000,000 on the 
total cost to the New Jersey Turn- 
pike Authority. As such revenue 
bonds are issued by a public or semi- 
public agency, the returns on them 
are not taxable by the federal govern- 
ment. 

The proposals for financing the 486- 
mile New York Thruway are attrac- 
tive in that they eliminate the costly 
facilities and administration inci- 
dental to toll collections. It is pro 
posed that frequent users of the 
Thruway be required to purchase a 























































































special license plate. Infrequent us 
ers such as tourists would pay a 
much smaller charge for a temporary 
tag or certificate. 


Objectionable Economic Features 


While I agree with most that has 
been said by the previous writers 
in this symposium in favor of the 
toll method of paying the cost and 
maintenance of superhighways, I 
should like to point out that the 
method does have objectionable eco- 
nomic features which should be 
looked at carefully. This turnpike 
movement which already is_ well 
under way and spreading rapidly, 
should be so limited by actual needs 
and economic justification that the 
existing system and the orderly plan- 
ning and construction of new, so- 
called, free highways will not be un 
duly hampered or jeopardized. The 
total prospective mileage of turn- 
pikes is and always will be a minor 
part of our total primary road mile- 
age. State and local highway needs 
everywhere must continue to be 
provided and maintained, and as 
little economic disarrangement as 
possible should be inserted into the 
picture by the turnpike program. 

A recently published statement 
disclosed that the Tulsa-Oklahoma 
City turnpike, now under way, calls 
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for only 40 grade separations whereas 
the route crosses 160 county roads. 
The cutting off of 120 of these local 
roads will certainly cause unfavor- 
able economic reactions locally for at 
least a temporary period until proper 
adjustments in land-use and business 
can be made. Almost any major 
innovation causes losses to some and 
gains to others. 

Since turnpikes are strictly a busi- 
ness proposition, points of access are 
limited by economic necessity. As a 
rule, traffic interchanges are omitted 
if their annual cost will be greater 
than the anticipated toll collections 
at that point. It has been reported 
that the cost of collecting tolls on the 
Pennsylvania Turnpike equals 3'/» 
percent of the intake. 

What will the state highway de- 
partments inherit when all bonds have 
been paid off on a turnpike after 20 
to 30 years of operation and it be- 
comes the state’s baby? Can all such 
highways, through toll collections, 
pay off all outstanding obligations, 
carry the operating costs, and keep 
maintenance up to a high standard 
within the economical life of the 
original pavement? Or will the state 
inherit a worn-out pavement requir- 
ing costly rehabilitation or complete 
reconstruction along with excessive 
maintenance costs on structures and 
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other appurtenances which were built 
to higher standards than needed for 
state roads? And features such as 
some access points, for instance, may 
not fit in readily with the non-toll 
road system. Of course, the state 
highway department will get the 
right-of-way and grading free, but it 
might prefer to have these somewhere 
else at the time of inheritance. 

There seems to be no sound reason 
why state highway departments could 
not be permitted by legislation to 
acquire funds by the revenue-bond 
process to build adequate free high 
way facilities where turnpikes are be 
ing promoted for the same purpose of 
handling traffic adequately. And | 
see no serious objection to the utiliza- 
tion of federal-aid funds to assist in 
the retirement of these bonds. 


No Roads Are Really Free 


Personally, I wish we could keep all 
our roads free. But the free-road 
idea is not sacrosanct. Why not free 
railroads, free airlines and free other 
forms of transportation? Actually, 
there are no really free roads. At 
least there are none in Indiana. Toll 
is collected for every mile of highway 
travel on our 84,000-mile total 
There is no property tax for any 
roads in Indiana. The motorist pays 
the bill 100 percent, but the tolls are 
collected at the gasoline filling sta- 
tions. The more miles we travel 
over roads each year, the greater is 
our annual highway toll bill. That 
is as it should be, but probably prop- 
erty taxes should be required to pay 
a reasonable share of the free high- 
way costs, based on general conrmunity 
benefits. The general public is not 
and never should be taxed for turn 
pike construction and operation. 

Whether we like it or not, toll 
roads are back again, and by the end 
of 1951 we will have over 500 miles 
in operation. The tide cannot be 
stemmed by simply saying, “I am 
against it.’’ It is a highly debatable 
question, and pro and con arguments 
of real value should be thoroughly 
publicized now. Who knows for sure 
the right answer? 


EASTERN EXTENSION of Pennsylvania 
Turnpike runs cross country for a hundred 
miles. 
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Nuclear shielding—a new engineering field 


AN ENGINEER not directly involved in the 
atomic energy program may be confronted 
with a problem involving radiation shield- 
ing. This problem may be a phase of the 
handling, use or storage of radioisotopes 
used in medicine and biology and in indus- 
try and agriculture. 

At the Oak Ridge Research Hospital, a 
1,000-curie source of Cobalt 60 has recently 
been installed for the treatment of cancer. 
This very potent source will be surpassed 
by even greater source intensities in the 


years to come. Sources involving large 
radiation intensities necessitate wery thick 
shielding, which in turn influences the 
planning and design of housing structures. 

As the use of radioisotopes becomes more 
widespread, engineers must be prepared to 
take an active part in this phase of atomic 
energy. In the companion articles which 
follow, the authors present the new problem 
and the development of a solution to shield- 
ing from radioactive radiation by using 
walls of barytes (heavy) concrete. 











What is nuclear shielding? 


H. M. GLEN, Supervising Structural Engineer, Engineering Department, Oak Ridge National Laboratory, Oak Ridge, Tenn. 


IN GENERAL, a mass of radioactive 
material may affect nearby persons 
in any of three ways: (1) radiation 
may penetrate the shielding in use; 
(2) radiation may be reflected (scat- 
tered) from surrounding objects to a 
receptor who is screened from the 
direct rays; (3) the primary source 
may induce activity in materials 
which are then transported into the 
receptor’s vicinity. 

The radiations with which we are 
concerned here are alpha and beta 
particles, gamma rays and neutrons. 
The mechanisms by which these 
tadiations interact with living tissue 
are complex. By far the largest 
part of the physiological effect is 
produced by fast charged particles, 
since charged particles can most 
easily affect the material of which the 
tissue is composed. A charged par- 
ticle passing through tissue upsets the 
balance of the atoms and molecules 
of the tissue by forcing the atoms to 
separate into positive or negative 
parts called ions. This destroys the 
delicate electrical balance of the 
molecules. 

Only the alpha and beta particles 
interact directly with tissue. Other 
tadiations achieve their effect by 
producing fast charged secondary 
particles in an intermediate step. 
Gamma rays produce Compton re- 
coil electrons or photo-electrons, 
which then act like beta particles. 
Fast neutrons transfer their transla- 
tional energy to hydrogen nuclei 
(protons), which then pass it on to 
the tissue. Thermal neutrons have 
1951 
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no effect on tissue until they are cap- 
tured, usually by hydrogen, with 
the emission of a 2-mev (million 
electron volts) gamma ray. The 
quantitative description of the physi- 
ological potency of radiation is by 
no means as clear cut as might be 
desired. The Roentgen (r) being 
the measure of X-ray and gamma 
radiation, it may be stated that one 
“r equivalent’”’ of neutrons or betas 
produces the same physiological ef- 
fect in tissue as one r of gamma. 


An alpha particle (He**) is a 
doubly charged positive helium nu- 
cleus. These particles have a veloc- 
ity up to one-fifth of the speed of 
light. Since they are doubly charged 
and of relatively large mass, they 
are one of the most easily stopped of 
all types of radiation, being absorbed 
almost immediately by any form of 
matter. Alpha particles are no 
health hazard unless an alpha emitter 
is introduced either into the stomach 
by ingestion or into the lungs by 


WALL IN FRONT OF operator is concrete barricade behind which radioisotopes pro- 


duced at Oak Ridge National Laboratory are stored. 


In rear of room, at operator's left, two 


viewing windows filled with zinc bromide solution and lead door may be seen in wall of 
lead and structural steel. 
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LEAD DOOR is opened in barricade wall 


of lead and structural steel. 


breathing. Extensive damage by 
ionization is then caused. Alpha 
emitters are radium, radon, uranium 
and other naturally occurring radio 
active substances. Very few artifi 
cially produced radioactive isotopes 
are alpha emitters. An exception 
is the case of alpha particles used in a 
cyclotron or other type of particle 
accelerator. In these cases energies 
up to 500 mev may be encountered, 
in which event suitable shielding 
must be provided. 

A beta particle (—1*’) is an elec 
tron or positron originating in the 
nucleus. These particles are singly 
charged and have energies from about 
14 kev (thousand electron volts) for 
Hydrogen 3 to about 13 mev (million 
electron volts) for Lithium 7. Most 
fission products and isotopes pro- 
duced by neutron bombardment are 
betaemitters. Although high-energy 
beta particles can penetrate the hu 
man skin, an aluminum shield 3 
mm in thickness will stop a beta 
particle of 2-mev energy. The health 
hazard from beta particles is similar 
to that from alpha particles, except 
that as the beta particles are singly 
charged the ionization damage 
caused is less than that caused by 
alpha. 

Gamma rays are electromagnetic 
photons identical in properties with 
X-rays. They have the velocity of 
light regardless of their energies. 
They possess no electric charge and 
are therefore classed as non-ionizing 
radiation. Gammas are very pene 
trating and since their wave lengths 
are shorter than X-rays, their damage 
to body cells is proportionately 
greater. Shielding design for gamma 
radiation is dependent on the par- 
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OPERATOR REACHES through door in Lu- 
cite front of beta hood. 


ticular wave length (energy) of the 
gamma emission, but in all cases a 
heavy material, such as lead, is the 
best gamma absorber. 

Neutrons are uncharged particles 
of about the same weight as protons, 
and are roughly divided into three 
groups: (1) thermal, or slow neutrons 
which are in the energy range of 
0.03 ev; (2) fast neutrons, which are 
given off in fission and have energies 
greater than about 0.5 mev:; and 
3) intermediate or resonance neu- 
trons, which have energies between 

1) and (2). It is to be understood 
that these energy values are approxi- 
mate and there is considerable over- 


lapping in the various types of 
neutrons. 

Neutrons are very penetrating, 
but unlike gamma rays are not 


shielded by a heavy material; they 
are slowed down by collisions with 
the nuclei of matter. Fast neutrons 
are slowed down, or thermalized, by 
shields or moderators containing hy- 
drogen such as water or paraffin. 
These thermal neutrons are in turn 
absorbed by materials such as boron 
or cadmium, which have high cap- 
ture cross-sections and are widely 
used for control rods in reactors. 
However, boron has a distinct ad- 
vantage over cadmium in absorbing 
thermal neutrons. This absorption 
of neutrons by boron results in the 
liberation of an alpha particle, which 
is very easily stopped. In the case 
of cadmium, this neutron capture is 
accompanied by the emission of 
gammas, which in turn must be 
shielded. Neutrons may be cap- 
tured by the nuclei of various ele- 
ments to form other isotopes of 
those elements. Design data for 





neutron radiation shielding is still 
confidential but since no radioiso- 
topes are neutron emitters, this 
omission will not be missed. 


Materials of Nuclear Shielding 


For shielding against gamma radia- 
tion, the elements of high atomic 
weights are best. Lead is commonly 
used because of its availability and 
relatively low cost. For structural 
reasons, concrete and steel are often 
used. In order to increase its ef. 
fectiveness as a shield, concrete is 
often modified by using barytes or 
steel pellets as aggregates. Viewing 
windows are usually filled with zinc 
bromide solution—a heavy liquid 
which has the equivalent shielding 
properties of regular concrete. Ac- 
cess doors for personnel and equip- 
ment are normally made of lead in a 
steel frame, or of sheet steel with 
sheet lead affixed to one side. 
Frames for access doors and viewing 
windows in concrete barricades are 
sometimes filled with poured lead or 
lead shot to prevent radiation around 
the openings. 

Cells, barricades and other forms 
of personnel shields are usually placed 
in single-story buildings. For nor- 
mal source intensities, the top or 
ceiling side of these shields are 
omitted, but sources of 10 curies 
and up should never be placed in an 
open-top shield. 

For intensities in the range up to 
10 curies, it is often necessary to 
place auxiliary shields over the source 
to prevent gamma sky shine from the 
air, building ceiling, structural steel, 
and lights. A thin sheet of lead is 
often used for this purpose. If 
strong betas are present, this lead 
sheet should be faced with a thin 
sheet of Lucite to prevent the betas 
from forming gammas. If a thick 
lead shield is used, this Lucite shield 
may be omitted. 

The intensity of a _ radioactive 
source is usually measured in terms of 
curies. One curie (c) was originally 
defined as the amount of source ma- 
terial giving the same number of 
disintegrations per second as one 
gram of radium. This unit has been 
experimentally measured and is now 
defined as 3.7 X 10" disintegrations 
Since the curie is a rather 


per sec. 
large unit, often the millicurie (imc) 
is used. This millicurie is one- 
thousandth of a curie (0.001 c) 


The curie has no relation to the ab- 
solute amount of material present in 
the source. A small amount of 
material with a short half-life can be 
equivalent to a very large amount of 
material with a long half-life, as will 
be explained later. 
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The quantity of gamma radiation 
at any point is measured in terms of 
roentgens (r). One roentgen is that 
amount of gamma radiation which 
will produce one electrostatic unit of 
ions, of one sign, in 1 cubic centi- 
meter of dry air under standard con- 
ditions of temperature and pressure. 
Since the roentgen is also a large 
unit, often the milliroentgen (mr) 
is used. This milliroentgen is one- 
thousandth of a roentgen (0.001 r). 
Note that the roentgen is a measure of 
the quantity of radiation but does 
not measure the intensity of radia- 
tion. For this reason intensities of 
radiation must be given in roentgens 
per unit of time as 1.0 r per hour. 

The human body is said to tolerate 
indefinitely a weekly total body ir- 
radiation of 0.250 r of gamma, roent- 
gen equivalents of neutrons or betas, 
ora combination of the two. The life- 
time total is 300 r or “‘r equivalents.”’ 
Acceptable design tolerances are 7.5 
mr per hour or 50 mr (0.05 r) per day. 

Since the object of most calcula- 
tions is to find what conditions must 
be met in order to reduce exposure to 
the tolerable level, radiation in- 
tensities will be given in this article 
in terms of r, or r equivalents, per 
eight-hour day, which is 50 mr. 

The activity of a radioactive ma- 
terial decreases continually with time. 
For a given quantity of radioactive 
material this activity might ap- 
proach zero in less than a second or 
remain relatively unchanged for mil- 
lions of years. This depends on the 
particular isotope under considera- 
tion. 

The time required for a radioactive 
material to lose one-half of its ac- 
tivity is called its half-life. For 
example, take radioactive iodine (Io- 
dine 131). This isotope has a half- 
life of eight days, which means that 
in this period of time a sample of I'*! 
containing originally one curie (c) 
would decrease to an activity of 
0.5c. At the end of a second period 
of eight days this sample would have 
an activity of 0.25 c and so on. 


Design Data for Alpha, Beta and Gamma 
Radiation Shielding 


Shielding of most alpha emitters, 
it has been stated, presents no prob- 
lem to the engineer. However, the 
machining, grinding or cutting of 
these alpha emitters should only be 
done under dust-free conditions. 
Since a fragment of an alpha emitter 
still remains radioactive, it is im- 
perative to prevent this dust from 
entering the human body. Usually 
these ideal working conditions are 
obtained by the use of hoods and dry 
boxes which operate under negative 
1951 


CIVIL ENGINEERING ¢ August 


pressure, and of vacuum dust re- 
movers which may be adjusted to 
pinpoint a particular operation. 

The shielding of most beta emit- 
ters also presents no problems to the 
engineer. However, when high-en- 
ergy beta particles are rapidly de- 
celerated by a metallic shield, their 
sudden decrease in energy is ac- 
companied by the emission of low- 
energy gammas. This is known as 
braking radiation. 

In some cases artifically produced 
radioisotopes, as well as those oc- 
curring naturally, emit both beta 
particles and gamma rays. For these 
it is evident that sufficient shielding 
to satisfy the gamma radiation will be 
more than ample to stop the beta 
particles. In those cases where beta 
particles alone are emitted, a non- 
metallic shield such as Lucite would 
be used for storage and shipment. 

Gamma rays (photons), from radio- 
isotopes, practically all fall within 
the energy range of 0.07 to 3.0 mev 


(million electron volts). Within 
these limits the Compton's scattering 
effect (absorption process) is the 


most important factor in design cal- 
culations. In this process the pho- 
tons behave as small particles and 
undergo billiard-ball-like collisions 
with the electrons. This causes a 
scattering of the photons but does 
not result in absorption of all energy 
of the original photon. These scat- 
tered photons are of longer wave 
lengths (lesser energy) and must be 
considered in most shielding problems. 

All gamma radiation problems are 
divided into three phases: (1) de- 
termination of the radiation in- 
tensity, Ip, at the proposed location 
of the shield, (2) determination of 
the shielding itself, and (3) addition 
of a “build-up factor’ to compensate 
for possible deviation from the ex- 
ponential absorption law. 


(This article comprises the introductory section 
of a paper on nuclear shielding which is to be 
presented by Mr. Glen before the Structural 
Division at the ASCE Annual Convention 
in New York, October 22-26. The complete 
paper will be available for publication by 
ASCE. It includes design data and charts 
which will enable engineers to cope with simple 
shielding problems.) 


Barytes aggregates make heavy 


concrete for shielding 


EDWARD G. TIRPAK, Supervisor, Engineering, 
Oak Ridge National Laboratory, Oak Ridge, Tenn. 


LONG BEFORE the first atom bomb 
was exploded, in fact ever since the 
beginning of large-scale experimenta- 
tion with radioactive materials, con- 
crete has been used extensively to 
protect man from overexposure to 
the various rays omitted by “hot” 
materials. The reasons for its use 
are economic as well as expedient. 
Cement, stone and sand are readily 
available almost anywhere. The cost 
of mixing and placing concrete is not 
excessive. It can be designed to 
function both as a structure and as a 
shield. Its economic value as a 
shield can best be appreciated by a 
comparison of the amounts of other 
materials required to provide an 
equal measure of protection, their 
adaptability, and relative costs. 

For high-energy gamma radiation, 
the relative amount of various ma- 


terials required is about in direct 
ratio to their densities, or weights. 
Thus if steel weighs 490 Ib per cu ft 
and concrete 145, it follows that a 
sheet of steel 1 ft thick has a shielding 
value approximately equal to a con- 
crete slab 3.4 ft thick; a 1-ft-thick 
slab of lead weighing 708 Ib per cu ft 
would be equivalent to a 4.9-ft thick- 
ness of concrete. 

What. then are the determining 
factors in choosing the shielding ma- 
terial for a structure or building in 
which highly radioactive material is 
to be used? If space is limited and a 
given amount of floor space is re- 
quired, any reduction in the thickness 
of the shielding wall becomes an im- 
portant consideration. Then, as- 
suming that 6 in. of lead are required 
for shielding, a 6-in. wall of lead would 
have a decided advantage over a 
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SECTIONS cut through test wall, weighing 
220 lb per cu ft, show excellent quality of 


concrete. At left, arrow points to 20-hour 
cold keyed joint in vertical section, where 
concentration of large aggregate may be 
noted. Chalk mark, top locates 4-hour joint 
and shows perfect blending between pours. 


concrete wall 2.5 ft thick; but if the 
wall is high, say 15 or 20 ft, then the 
structural characteristics of lead 
would make its use highly impractical 
as well as costly. Lead is an ex- 
cellent shielding material, but prac- 
tical only within a limited range of 
requirements. 

Steel might be called the antithesis 
of lead. While it is structurally 
strong, its lack of workability and 
adaptability limits its use to definite 
boundaries of design requirements, 
beyond which it too becomes im- 
practical. Other materials have been 
found to have advantages, but in the 
final analysis the answer is the same 
too costly. 

The one disadvantage of concrete 
for heavy shielding is the great thick- 
ness required as compared _ to 
other denser materials. Structural 
strength, workability and adaptabil- 
ity, and low cost per unit of shielding 
are characteristics in its favor. 
Many experiments have been made 
by the Technical Division of the Oak 
Ridge National Laboratory to pro- 
duce a modified type of concrete 
that would be heavier than normal 
and thus reduce the thickness re- 
quired. Several types of metallic 
aggregates were tried, including nails, 
ball bearings, and steel punchings. 
Some mixes achieved a surprising 
density but this was offset by unde- 
sirable qualities, difficulty in han- 
dling, and excessive cost. 

Coincident with the start of de- 
sign of some new research buildings 
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for the Laboratory, I was asked to 
investigate the possibility of using 
barytes (barium sulphate) as ag- 
gregates in heavy concrete, to de- 
termine if a satisfactory concrete 
having a shielding potential of 50 
percent above ordinary concrete could 
be produced economically. Based on 
a weight of 145 Ib per cu ft for or- 
dinary concrete, we set as our goal a 
concrete of 217.5 lb per cu ft. A 
barytes quarry and crushing plant 
near Sweetwater, Tenn., approxi- 
mately 30 miles from the Laboratory, 
was found which had considerable 
amounts of this material screened, 
graded and stockpiled 

Our job would have been simplified 
considerably if we had been con- 
cerned merely with filling a space be- 
tween two forms with a_heavier- 
than-usual concrete. Plywood forms 
4 ft apart, suitably braced, with rein- 
forcing steel and square or boxed 
plugs for any openings in the wall, 
would about describe a normal form 
ready for concrete. But for cell 
walls this is just the beginning. Steel 
sleeves 4 to 6 in. in diameter, on 24- 
or even 18-in. centers horizontally 
and vertically, must be installed to 
receive removable lead plus contain- 
ing process piping. In between are 
innumerable smaller sleeves for con- 
duits and wiring. Here and there 
openings are provided for the manip- 
ulation of mechanisms by remote 
control. Ventilation ducts, peri- 
scopes, shielding windows, and stag- 
gered-edge doors are some of the 





TABLE |. DESIRABLE MIX FOR HEAVy 
CONCRETE 


In pounds per cubic yard 


QUANTITIRe 


Proportions QUANTITIES SPECIFIED 





ESTABLISHED ACTUALLY ror Ce 
sy Experi- Usep IN Con- 
MENTATION TEST WALL STRUCTION 
Coarse 2,860 2,991 3,000 
Fine , 2,210 2,282 2,250 
Cement 658 679 658 
Water - 317 322 321 
(38 gal) (38.5 gal 
FIG. 1. BROKEN LINES show position oj 


vertical and horizontal reinforcing steel in 
three of five test panels—all 1 ft thick, 5 ff 
high, and 3 ft wide. Reinforcing was placed 
1% in. from each face. Circles indicate 
37 lead-filled sleeve inserts which were in. 
cluded in same three test slabs to simulate 
pouring conditions in actual radiation shield. 
ing walls. Two of five test panels contained 
no reinforcing or sleeve inserts. 


other items for which provision 
must be made. In addition, anchors 
for wall inserts are usually placed in 
large numbers on the inside face of 
the wall. The result is a form liter- 
ally stuffed with obstructions. 

The second requirement our heavy 
concrete had to meet was that, after 
falling over, between, and around all 
the obstructions in the forms it 
should recombine into a homogeneous 
mass with even distribution of ag- 
gregates. This is necessary to main- 
tain uniform shielding quality, and 
this we could not get if pronounced 
segregation of aggregates occurred. 
Our concern as to what structural 
strengths concrete made with this 
aggregate would develop, considering 
its soft friable appearance, was short 
lived as compression tests all showed 
satisfactory results not too dissimilar 
from those with ordinary concrete 
of like proportions. Several inde- 
pendent tests made by the Skidmore, 
Owings & Merrill Co. at their test- 
ing laboratory, showed strengths, for 
a 1:3.8:5.1 mix, of over 3,000 psi at 7 
days, and 3,800 psi at 28 days. 

Three trial batches made to the 
proportions recommended showed 
that the large aggregates had a 
definite tendency to separate from 
the mass in the mixer. When rodded 
in the form they also showed unde- 
sirable voids and a coarse appearance 
In one of the three batches an air- 
entrainment dispersion agent was 
introduced but it had no noticeable 
effect. Because additional mixes of 
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TABLE Il. SIEVE ANALYSIS OF SPECI- 
FIED BARYTES AGGREGATES 


As reported by Skidmore, Owings & 
Menill Co. 


Coarse 


FINE 





Percentage Percentage 


Sieve size passing Sieve size passing 
l'/eim. .. 100 3/5 in ° 100 
I ™. « « 93 No 4 ‘ 96.4 
‘/qin , 67 No 8 77.6 
'/; in 29.5 No. 16 51.6 
*/s in 16 No. 30... 28.6 
No. 4 4 No 50 13.0 
No. 8 Ay No. 100 4.4 
No. 200 ‘ 0.4 
Weight per cu ft, 159 Ib Unit weight, 163.0 Ib 


per cu ft dry rodded 
Colorimetric, Plate No. 1 
Spec. gravity, 4.04 
Absorption, 1.4 percent 
Voids, 38.8 percent 
Mortar strength, 7 days, 

162.5 percent of 

Ottawa 

NOTE All fines re- 
tained on No. 7 sieve 
(8 wires to the inch) 
were discarded for test 
wall 


dry rodded 
Spec. gravity, 4.287 
Voids, 37.3 percent 





various proportions, to which an air- 
entrainment dispersion agent was 
added, likewise showed no apparent 
difference from the same mixes with- 
out it, no further consideration was 
given to air entrainment. 

We then experimented further by 
mixing unmeasured amounts of the 
various materials taken from prede- 
termined quantities of each, until we 
had what seemed like a desirable mix. 
The remaining quantities of each 
ingredient were then weighed to de- 
termine how much of each was con- 
tained in the trial mix. This pro- 
cedure was repeated twice more, 
and all three mixes were surprisingly 
similar. The slump tests of these 
mixes varied from 2°/, to 3'/,in. 

Satisfied that .we now had the 
necessary data for establishing a mix 
that would probably meet all the 
requirements, we set up Table I. 
It shows the proportions established 
for a 1-cu yd mix based on the experi- 
mental mixes described above, and 
incorporates the gradation reports on 
the aggregates as determined by the 
Skidmore, Owings and Merrill Lab- 
oratory and shown in Table II. 
For comparative purposes, the 
amounts of each ingredient actually 
used per cubic yard are shown in the 
second column of Table I. 


Test Wall Poured 


As the final stage in the experiment, 
a test wall was poured, and when the 
concrete was sufficiently cured, its 
shielding qualities were tested by ex- 
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MODEL of bank of cells under construction in Isotope Research Building, ORNL, is to scale 


of 1 in. = 1 ft. Engineer's scale lies on main floor of model. 


Upper section, 17 ft high, 


of barytes concrete construction, contains four cells with walls 3 ft thick. Section of model 
wall is swung back to show intricate arrangement of openings, setbacks, and inserted fix- 
tures, such as periscopes, dense-liquid viewing windows, steel sleeves for remote-control 


operations, conduits and lead doors. 


Below main floor, ordinary concrete walls 2 ft thick 


house veniilation ducts, process piping and conduits. 


posing it to radioactive source ma- 
terials and measuring the radiation 
transmitted through it. 

This wall was 15 ft long, 5 ft high 
and 1 ft thick. It was separated 
into five sections, each 5 ft high, 3 ft 
long and 1 ft thick, with +*/,-in. 
plywood between sections. To simu- 
late the exact conditions that might 
be encountered in pouring actual cell 
walls, the forms for slabs Nos. 1, 2 


and 3 contained horizontal and 
vertical reinforcing bars on 6-in. 
centers, 1'/>. in. from each face. 


In addition, each of these three slabs 
contained 37 lead-filled pipe sleeves 
ranging in size from */, to 3!/q in. 
The arrangement of steel and sleeves 
is shown in Fig. 1. The forms for 
test slabs Nos. 4 and 5 were left 
empty. 

The reasons for this arrangement 
were 

1. To determine by means of the 
shielding test whether any irregular- 
ities in the disposition of the ag- 
gregates or any voids under or 
around the sleeves would be de- 
tectable in the slabs containing the 
steel and sleeves, and at the cold 
joints in slabs Nos. 4 and 5. 

2. To determine what effect, if 
any, different methods of vibrating 
would have on the shielding qualities 
of the concrete. For this reason the 
concrete in each of these slabs was to 
be treated differently. Slab No. 1 
was to be vibrated only from the 
outside by placing a_ mechanical 
vibrator against the outside of the 


forms. Slab No. 2 was to be vi- 
brated from the inside only (if steel 
and sleeves did not prevent getting 
the vibrator far enough down in the 
form). We wished to determine the 
effectiveness of this method of vi- 
brating under these conditions where 
obstructions made the insertion of a 


vibrator difficult. Slab No. 3 was 
to be rodded by hand. Slab No. 4 
was to be filled in three pours. The 


first pour was to be vibrated and 
then permitted to stand for approxi- 
mately 18 hours; the second pour 
was to be vibrated and allowed to 
stand for 4 hours; and the third 
pour was to fill the form and be 
vibrated only lightly. Slab No. 5 
was to be filled in exactly the same 
manner as Slab No. 4 except that a 
2X4-in. key was to be placed in the 
18-hour joint. The purpose of pour- 
ing Nos. 4 and 5 in this manner was 
to determine if the cold joints would 
permit any increased radiation to 
pass through. 

As a further check on the disposi- 
tion of the aggregates, two slabs were 
to be cut longitudinally through 
points where any pronounced varia- 
tion in radiation penetration might 
occur, to permit visual examination 
of the concrete at those places. A 
mixer of '/»-cu yd capacity was used, 
but because of the weight of the ag- 
gregates, batches were mixed that 
contained approximately '/; cu yd. 
All ingredients were measured by 
weight; the mixing time was 2 min; 
wheelbarrows were used to move the 
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concrete from mixer to forms; and 
the average moving distance was 48 ft. 

Two cylinders taken from this 
concrete were tested in the Skidmore, 
Owings & Merrill testing laboratory. 
One developed a compressive strength 
of 4,987 psi at 11 days; the other 
5,906 psi at 28 days. 

Slab No. 1 was poured first and 
vibrated from the outside only. The 
concrete seemed to perform satis- 
factorily in passing the obstructions 
in the forms. This slab, however, 
showed about */; to '/»-in. shrinkage 
during (and probably caused by) the 
pouring and vibrating of slab No. 2 
After forms were stripped, this slab 
showed the smoothest surface of all 
the slabs. 

Slab No. 2 was vibrated inside. 
Vibrating was done successfully de- 
spite difficulties. No shrinkage was 
detected after vibrating. After the 
forms were stripped, the surfaces 
were almost, but not quite, as smooth 
as those of slab No. 1. 

Slab No. 3 was hand rodded with a 
*/,-in. bar having a rounded point, a 
slow and difficult operation, and not 
to be recommended. It showed 
about a '/s-in. shrinkage after rod- 
ding was completed After strip- 
ping, the surfaces were slightly 
rougher than those of slab No. 2 but 
showed no pockets or honeycombing 
under the pipe sleeves. 

Slab No. 4 was 
pours. There was no evidence of 
the 4-hour joint on the surface, 
which had a good smooth appearance 
except where the second pour seeped 
considerably, running down between 
the form and the first pour from the 
20-hour joint. This seemed to indi- 
cate a spreading of the forms when 
the second pour was made. This 
conclusion was confirmed later when 
the slabs were cut, and will be dis- 
cussed later. The third, or top 
pour, which was only lightly vibrated, 
showed more air holes on the sur- 
faces than any other 

Slab No. 5, made like No. 4 except 
for the key, was similar in appearance 
to No. 4. 

Examination of all slabs showed all 
the corners to be sharp and trim, 
and the appearance of the surfaces 
satisfactory beyond our expectations. 

After the forms were stripped, the 
wall, with the exception of slab No. 5, 
was kept wet and covered with a 
tarpaulin for 48 hours, then slabs 
Nos. 1, 2, 3 and 4 were covered with 
wet burlap under the tarpaulin for 6 
more days. Slab No. 5 was left ex- 
posed to the weather. No difference 
in appearance was discernible be- 
tween slab No. 5 and the rest of the 
wall after the wet burlap was re- 


filled in three 
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moved. This result should perhaps 
not be considered too significant as 
the weather during the period of cur- 
ing was cool and cloudy with high 
humidity and much fog. 

The shielding tests were conducted 
by T. H. J. Burnett, of the Health 
Physics Division, Oak Ridge Na- 
tional Laboratory. By way of prepa- 
ration for these tests, each slab was 
identified by number and was marked 
off by chalk lines into fifteen 1-ft 
squares on both sides. Each square 
was given a letter, the same on both 
sides of the slab, for identification 
from either side. Three different 
tests were made. 

In the first test a 22.28-mg radium 
source and a Victoreen 263 survey 
meter were used. In this test the 
source was contained in the end of 
one leg of a U-shaped yoke which 
fitted over the wall. By this method, 
since both legs of the yoke were of 
equal length, the position of the 
source was always obvious to the 
recorder, who of course was on the 
side of the wall opposite to the source. 

The second test utilized a Cobalt 60 
source having a strength of approxi- 
mately 9 curies. This source was 
suspended against the face of the 
wall and manipulated by a cord. 
Its position was controlled by the 
use of mirrors. A “cutie pie’’ meter 
was used to record the radiation 
penetration in this test. For com- 
parative purposes, this source was 
also used to make a similar test of a 


12-in. wall of ordinary-type con- 
crete. 
The third test was made with a 


27.03-mg radium source, which was 
attached to the wall with scotch 
tape, and the readings were made with 
a Lauritsen electroscope. Compara- 
tive readings were also made of ordi- 
nary concrete walls 9 and 12 in. thick. 
All tests showed a satisfactory 
uniformity of density throughout all 
the slabs. No evidence of any pro- 
nounced segregation, voids or lack of 
homogeneity was found. Variations 
in the readings were not significant, 
and were well within reasonable 
limits. One point on slab No. 5, 
square B, showed a reading of 1,000 
mr per hr (although average range 
of readings was from 700 to 900) but 
this probably was caused by the fact 
that the reading was taken near the 
top of the wall, where the recording 
instrument was exposed to shine or 
scatter. However, the spot was 
marked and the slab was later cut 
longitudinally through this point, 
but no evidence of any voids, segre- 
gation or other flaws was evident. 
From these tests Mr. Burnett 
concludes that, for high-intensity 





gamma radiation, the shielding qual- 
ities of this type of concrete as com- 
pared to standard concrete is in 
proportion to its density. He as- 


sumed a weight of 225 Ib per cu ft 


Conclusions from Tests 


In view of these test results, the 
following conclusions may be drawn: 

1. Barytes can be used success- 
fully to produce a heavy concrete— 
220 Ib per cu ft—for cell construc- 
tion and for shielding purposes, pro- 
vided it is not to be submerged in 
water or exposed to continuous 
heavy washing action. 

2. Barytes concrete can be pro- 
duced economically. The difference 
in cost between it and standard con- 
crete per unit of shielding is the 
difference in price of the respective 
aggregates. Extra care should be 
given to bracing and tying the forms 
to maintain dimensional accuracy, 
especially in high pours when the 
forms are free of obstructions. 

3. To obtain uniform density, 
maintain homogeneity, eliminate voids 
and coarseness, and retain a high 
degree of plasticity and workability, 
the following specifications are recom- 
mended: 


Recommended Specifications for Heavy 
Concrete 


Aggregates. Barytes, as stockpiled 
at crusher near Sweetwater, Tenn. 

Coarse aggregate. 

Passing | Y2-in. screen 100 percent 
Retained on No. 4 
screen... . . 97 percent 

Fine aggregate . All passing No. 7 
screen (8 wires to the inch) 

Mix for cell construction. 

Large . . . 3,000 Ib 

Fines . . 2,250 Ib 

Cement .. 658 lb (7 bags) 
Water. . . 321 Ib (38.5 gal) 

Aggregates should be weighed. 

Water content should be maintained 
and controlled by slump tests. 

Slump should be 3 in. for ideal mix, 
and should not be less than 2% in. 
nor more than 3 in. 

Minimum mixing time should be 2 min. 

Concrete should be carefully but 
thoroughly vibrated with a me- 
chanical vibrator, after which the 
vibrator should be applied lightly 
over the outside of the form. 

Curing should follow standard meth- 
ods for ordinary concrete. 

To avoid spreading of the forms at 
cold joints, care should be exer- 
cised to adequately brace the 
forms at the top of any pour 
which is permitted to develop any 
degree of set before additional 
concrete is placed above it. 
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AMERICAN SOCIETY OF CIVIL ENGINEEF 


Survey of salaries for civil engineering positions 


EMPLOYMENT CONDITIONS vary 
widely among organizations. There are 
somewhat different patterns of employ- 
ment conditions between public agencies 
and private firms or corporations, but the 
widest differences probably depend more 
on the formality or informality of organi- 
zation and administration. All previous 
reports of the ASCE Committee on Sal- 
aries have been in terms of payroll rates 
only and have not included consideration 
of factors related to employment condi 
tions, the more advantageous of which are 
sometimes referred to as ‘‘fringe benefits.”’ 

Some benefit factors are tangible and 
their values can be computed in dollars of 
equivalent salary. Other factors are in- 
tangible and do not lend themselves 
readily to such specific evaluation. Yet 
management, in establishing pay sched 
ules, gives consideration to these tan 
gible and intangible conditions of em 
ployment as well as to the payroll rates 
Similarly an employee, in attempting to 
evaluate the advantages and disadvan- 
tages of his own personal situation in the 
organization, and especially in comparing 
it with a possible position with another 
organization, will try to balance all the 
factors, tangible and intangible, that seem 
significant to him in order to arrive at an 
estimated over-all value for each position. 

Since the evaluation of intangibles is 
highly personalized, it is not practicable 
to try to evaluate such items in a salary 
survey. Tangible factors, however, can 
be evaluated in dollars and added to the 
payroll rate to produce a sum which can 
be designated ‘‘total equivalent compen 
sation,”’ and that is the method followed 
in this study. 

This report has been prepared from 
data on civil engineering positions fur- 
nished during February, March, and 
April 1951 by 120 engineering organiza 
tions widely distributed over the conti 
nental United States, representative of 
the principal types of organizations that 
employ civil engineers, and large enough 
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to have positions that can be allocated to 
a considerable number of the grade levels 
in the ASCE classification plan repro- 
duced herewith. 

As the result of certain investigations, 
the Committee believes that some of the 
maximum and minimum entrance rates 
shown in the columns headed ‘Total 
Range,” in Tables I, IT, III, and IV, apply 
to positions which were not properly 
classified by the respondents to the ques- 
tionnaire. Except for these extreme val- 
ues, however, a study of the reports indi- 
cates that the allocations to grade appear 
to have been consistently and satisfac- 
torily performed, and the Committee be- 
lieves that the medians and middle 50 per- 
cent ranges are reliable as of the dates 
shown. 

Organizations furnishing data and the 
number of their engineering employees 
were as follows: 


DATA DATA 

RE FURNISHED— 

guested No.of No. of 

Orgns Engrg 

Em 

ployees 

Consulting engineers 68 40 1,886 

Construction firms 57 19 2,194 

Railroads 9 6 1,071 

Public utilities 6 2 292 

Industries 8 3 83 
Total private organiza 

tions 148 70 5,526 
State highway depart 

ments 23 4 14,927 

Municipalities 32 1 1,935 

Counties 6 5 711 

A regional organization 1 l 21 

4 large federal authority l 1 451 
Total public organiza- 

tions 63 50 1&,045 

Total organizations 211 120 23,571 


It should be noted immediately that 
the rates shown in Tables I and II and in 
Fig. 1 are not payroll rates. They are the 
statistical results of a survey and repre 
sent median total equivalent compensa- 
tion at entrance to the grades shown, re- 
ceivable by engineering employees per- 
forming professional work (as distinct 
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FIG. 1. MEDIAN TOTAL equivalent com- 
pensation at entrance to grade shown. 
This compensation is sum of payroll rate 
plus value of certain tangible perquisites. 
Data obtained from ASCE survey of Febru- 
ary, March, and April 1951. 
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: : : ss cla 
from the usual concept of subprofessional The tabulated rates should not be con- ASCE Classification of Civil - 
work) in the continental United States. sidered as absolute. Neither are they Engineering Positions oo 

The rates shown in Tables III and IV, recommendations. The results of the 
however, are payroll rates (adjusted toa survey are published as information and res 
40-hour week) and are furnished for com- for guidance in the study of compensation When it is desired to ascertain the rela | 
parison with previous ASCE reports for civil engineering positions. If more tive levels of professional civil engineer- adc 
which did not consider the dollar value of precise data on prevailing rates are de- ing positions, they should be classified gra 
perquisites. sired, they can be obtained by perform- according to the relative importance of U. 
In studying the statistical results, it ing a salary survey in a particular region duties to be performed and responsibilities its 
should be remembered that when there is or area. An ASCE Manual on Job_ incident thereto. In this report, there- as 
careful selection of highest-quality men, Evaluation and Salary Surveys, to be fore, a general specification has been Oct 
such men immediately command higher published in the fall of 1951, describes the established for each classification and is ihe 
salaries than under less exacting specifica- | method of conducting andevaluatingsuch intended to describe the duties and re. 
tions. surveys. quirements usually associated with the 
TABLE |. PRIVATE ORGANIZATIONS—Total Equivalent Compensation* at Entrance to Grade Shown 
Data obtained from survey of February, March, and April 1951 
A 
ASCE 40 ConsuLTiInoe Frems (1,886 Enors) 19 ConsrrucTION Firms (2,194 ENGRs) 70 Private Orenst (5,526 Enors) Gi 
Grave TS a = Neer i =e 
Entrance Entrance Entrance Entrance Entrance Entrance 
From Entrance rate rate, From Entrance rate, rate From Entrance rate, rate, 
(—) rate middle total (=) rate, middle total (—) rate, middle total 
orgns median 50% range orgns median 50% range orgns median 50% range 
$ 2,125 $ 3,272 $ 2,125 
39 $ 3,377 17 $ 3,507 63 $ 3,377 
1 $ 3,652 $ 3,917 $ 3,673 
4,045 4,422 4,070 
4,522 5,047 5,047 — 
3,128 3,677 3,128 
38 4,198 16 4,322 63 4,202 
2 4,552 4,862 4,552 
4,982 5,278 5,045 
5, 865 5,647 5,865 — 
4,155 4,440 4,155 
38 4,910 19 5,165 66 4,892 : 
3 5,447 5, 880 5,433 
5, 825 6,278 5,912 
7,135 8,440 8,440 ae 
4,675 5,432 4,675 
36 5,637 18 5,945 62 5,637 p 
4 6,415 6,717 6,375 
6,770 7,015 6,748 
9,495 7,725 9,495 — 
5,195 6,450 5,195 
26 6,720 13 6,823 48 6,692 5 
5 7,300 7,718 7,300 
7,875 8,337 7,842 
8,845 9,37 9,370 —— 
5,675 6,718 5,675 
27 7,625 15 7,975 47 7,567 6 
6 8,983 8,565 8,565 
9,345 9,370 9, 205 
10,095 11,015 11,015 — 
6,075 8,085 6,075 
17 9,845 14 9,005 41 8,925 - 
7 10,520 9,837 10,040 
11,450 10 430 11,095 
11,880 12,155 12,415 
7,735 8,052 7,735 
16 11,555 14 9,795 36 10,555 8 
+ 12,787 10,758 11,707 
13, 805 11,970 13, 232 
17,000 15,782 17,000 — 
10,400 11,355 10,400 
13 13,412 16 13,410 33 13,377 9 
¥ 17,147 15,222 15,950 
22,972 18,065 19,412 
29,675 26,700 29 675 — 
7 
* Including employers’ contributions to U. S. Social Security but excluding other retirement, insurance, and similar perquisites. 7m 
t Including 6 railroads, 2 public utilities, and 3 industries t Incle 
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classification and the qualifications ex- 
pected of the person who is to perform the 
work properly and discharge the specified 
responsibilities. 

These nine ASCE grade specifications, 
adopted in 1946, are based, grade for 
grade, on statements published by the 
U. S. Civil Service Commission regarding 
its professional grades formerly identified 
as “P-1"” through “P-9,"" and since 
October 1949 identified (without other 
change) as ‘GS-5, 7, 9, 11, 12, 13, 14, 15, 


and 16.” The new GS number or grade 
designation is shown here following the 
comparable ASCE grade description. 

It is expected that in applying this plan 
to organizations which do not have em- 
ployees in all the nine classifications, due 
consideration will be given to the appro- 
priate relationship of the various positions 
which exist in such organizations, and the 
duties and responsibilities of such posi- 
tions. 


Also, in large organizations, where 
engineering training is considered desir- 
able for the managerial staff, men with 
engineering training and experience will 
occupy positions which are not primarily 
engineering in character. These positions 
many times will carry salaries that are 
compensation in part for managerial func- 
tions. These positions should not be 
assigned to engineering grades. The re- 
sponsible engineering head of a large 
organization will in general be considered 
to be in Grade IX. 





TABLE Il. 


PUBLIC ORGANIZATIONS—Total Equivalent Compensation* at Entrance to Grade Shown 


Data obtained from survey of February, March, and April 1951 


50 Pusiic Orons (18,045 Enors) 
































ASCE 22 State Hwy Depts (14,927 Encrs) 21 Municrpacities (1,935 Enocrs) 
GRADE a —— _ 
Entrance Entrance Entrance Entrance Entrance Entrance 
From Entrance rate, rate, From Entrance rate, rate, From Entrance rate, rate, 
(-) rate, middle total (—) rate, middle total (-) rate, middle total 
orgns median 5% range orgns median 50% range orgns median 50% range 
$ 1,748 $ 2,080 $ 1,748 
21 $ 2,650 20 $ 3,120 46 $ 3,105 
i $ 3,223 $ 3,730 $ 3,558 
3,572 4,025 3,995 
4,352 5,185 5,185 
1,985 2,565 1,985 
22 3,118 20 3,755 49 3,575 
2 3,985 4,577 4,275 
4,327 4,764 4,737 
5,026 5,815 5,815 
2,310 2,565 2,310 
22 3,740 19 4,590 48 4,117 
3 4,715 5,135 4,965 
5,312 5,652 5,622 
6,122 6,735 6,735 
2,850 3,335 2,850 
22 4,590 17 5,352 46 5,070 
4 5,540 5,907 5,753 
6,185 6,522 6,448 
7,090 7,690 7,690 
3,685 3,335 3,335 
20 5,152 20 5,695 47 5,665 
5 6,395 6,183 6,570 
6,972 7,510 7,422 
8,200 8,850 8,850 
4,545 4,205 4,205 
21 5,832 16 6,317 44 6,358 
6 7,365 7,605 7,590 
8,340 8,945 8,465 
10,060 9,870 10,060 
5,243 4,205 4,205 
20 6,577 il 6,078 36 6,785 
7 8,520 7,777 8,492 
9,087 9,442 9,520 
12,495 11,420 12,495 
5,060 4,205 4,205 
19 7,440 16 7,463 40 7,640 
8 8,815 8,897 9,137 
9,953 10 , 967 10 ,807 
15,020 12,950 15,020 
6,645 4,805 4,805 
19 9,405 11 8,460 36 9,450 
” 10,395 12,750 11,290 
11,490 15, 14,835 
19,750 18,470 19,750 





* Including employers’ contributions to U. S. Social Security but excluding other retirement, insurance, and similar perquisites. 


t Including 5 counties, a regional organization, and a large federal authority. 
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ASCE Grade Specifications Grade | vidually or with a small number of subordi- 
‘ nates, the performance of civil engineering duties 
These classifications* include all classes Grate I snctases on enero wae & requiring professional training, previous ex- Gs 
of positions the duties of which are to volve, under immediate supervision, the per- perience, and to a limited extent the exercise volv 
. , ~Teativ advis , formance of fundamental civil aes of independent judgment. (Federal GS-7) aw 
perform ope rational, creative, advisory, duties requiring professional training but little form: 
administrative or research work which is or no experience. (Federal GS-5) Grade Ill or th 
based on the established principles of the Geode Hil tactad . _ neeri 
— . - . or e Trace includes a ~OsItIOnNSsS Which in- 
civil engineering profession The funda Grade Il te ar train 
tal te f ti ¢ volve, under general supervision, individually tends 
*nts yerequisite lor every positio Oo . 
ECTS Prerequisite Cvery postu Grade II includes all positions which involve, or with a number of subordinates, the per- ry 
be lassified in these grades is professional, under immediate or general supervision, indi- formance of civil engineering duties of substan- ’ 
scientific, or technical training equivalent > _ — ce tial difficulty and responsibility, requiring pro- 
‘ . — 7 P , arification, the 1946 counterpart of this 
» the ~presented by graduatio om a so — , ~wious experience. % = 
to that re P — nted y gra lu ation Ir = statement is here reworded without changing the fessional training, pre bagrsoagg : — ~_— » and in Gr 
college or university of recognized standing intent of the original statement dependent judgment. (Federal GS-9) wade: 
TABLE Ill. PRIVATE ORGANIZATIONS—Payroll Rates (adjusted to 40 hours per week) at Entrance to Grade Shown 
Data obtained from survey of February, March, and April 1951 
ASCE 40 ConsuLTING Fires (1,886 ENors 19 Construction Fires (2,194 ENGrs) 70 Private Orons* (5,526 ENGrs) A! 
GRADE " . Gr 
Entrance Entrance Entrance Entrance Entrance Entrance . 
From Entrance rate rate From Entrance rate rate, From Entrance rate rate 
rate middle total rate middle total (—) rate middle total 
orgns median 50% range orgns median O% range orgns median 50% range 
$ 1,800 $ 2,830 $ 1,800 
39 $ 3,000 17 $ 3,090 63 $ 3,000 
$ 3,100 $ 3,380 $ 3,100 
3,370 3,600 3,480 
+, 850 4,420 4,420 
2,768 3,180 2,768 
38 3,600 16 3,900 63 3,635 
2 +, 900 4,050 3,921 
4,200 4,450 4,200 
4,800 4,950 4,950 
3,540 3,950 3,540 
i8 +, 200 19 4,600 66 4,252 
4, 600 5,000 4,690 
5,000 5,470 5,000 
6,000 7,420 7,420 
4,000 4,800 4,000 7 
$6 4,985 18 5,100 62 4,985 
1 5, 400 6,000 5,400 
5,655 6,160 6,000 ‘ 
6,600 6,600 6,600 
4,290 5,750 4, 200 _ 
»¢ 6,000 13 6,400 418 6,000 
} 6,340 6,820 6,370 s 
6,500 7,000 6,750 . 
8,000 9,700 9,700 
4,460 6,000 4,460 
27 6,640 1S 7,000 47 6,550 
6 7,500 7,510 7,350 
8.000 8,000 7,860 6 
9,000 8,500 9,000 
5,100 7,200 5,100 
7 8,400 14 8,200 41 8,000 
7 8, 800 8,735 8,810 
9,210 9,000 9,000 7 
10,600 10,000 10,600 
6,000 7,200 6,000 
1¢ 9, 800 14 8,730 36 9,140 
8 10,550 9,800 10,000 
12,000 10,000 11,550 8 
15,000 13,000 15,000 
0,000 10,000 9,000 
13 11,325 16 12,000 33 11,450 
u 15,000 12,800 14,300 P 
22,000 15, 550 17,400 ° 
25.000 24,000 25,000 
* Includes 6 railroads, 2 public utilities, and 3 industries 
* Inch 
= 
40 (Vol. p. 460) August 1951 * CIVIL ENGINEERING | qyyp | 











ibordi- 


‘duties 
us eX- 
xercise 


-7) 


ch in- 


dually 
e per- 
bstan- 


ig pro- 
ind in- 


‘ance 
te 
tal 
nge 

, 800 


,420 


768 


950 


+40 


, 420 


000 


600 


240 


700 


460 


000 


100 


600 


000 


000 


OOO 


O00 


RING 








Grade IV 


Grade IV includes all 
volve, under general supervision, individually 
the per- 


positions which in- 


or with a number of subordinates, 
formance of difficult civil 


or the supervision of a subdivision of an engi- 


engineering duties 


neering organization, requiring professional 
training, 
leadership, and independent judgment 


eral GS-11) 


demonstrated 
(Fed- 


previous experience, 


Grade V 


Grade V includes all positions which involve, 


with a number of subordinates, the perform- 
ance of difficult civil engineering Uuties or the 


supervision of a division of an engineering 
organization, or the direction of a staff on 
investigative studies, research and testing 


design, or construction, requiring professional 
demonstrated 
(Fed- 


training, previous 
leadership, and independent judgment. 
eral GS-12) 


experience, 


Grade VI 
Grade VI includes all positions which in- 
volve, under general direction, individually or 
with a number of subordinates, the perform- 


supervision of a division of an engineering 
organization, or acting as the principal assist- 
ant to the head of a division of a large engi- 
neering organization, or the direction of a staff 
on investigative studies, design or construc- 
tion requiring professional training and suc- 
cessful experience in engineering work. (Fed- 


eral GS-13) 
Grade Vil 
Grade VII includes all positions which in- 
volve, under general direction, individually or 
with a number of subordinates, the perform- 
ance of important civil engineering duties or 





under general supervision, individually or ance of difficult civil engineering duties or the the supervision of a division of a large engi- 
TABLE IV. PUBLIC ORGANIZATIONS—Payroll Rates (adjusted to 40 hours per week) at Entrance to Grade Shown 
Data obtained from survey-of February, March, and April 1951 
ASCE 22 State Hwy Depts (14,927 Enors) 21 Muwnicrpauities (1,935 ENGrRs) 50 Pusiic Orons* (18,045 Encrs) 
GRADE - - 
Entrance Entrance Entrance Entrance Entrance Entrance 
From Entrance rate rate From Entrance rate, rate From Entrance rate rate, 
=) rate, middle total -) rate, middle total (—) rate, middle total 
orgns median 50% range orgns median 50% range orgns median 50% range 
$ 1,500 $ 1,840 $ 1,500 
21 $2,240 20 $ 2,780 46 $ 2,680 
1 $2,725 $ 3,180 $3,005 
3,025 3,328 3,405 
3,720 4.450 4,450 
1,680 2,270 1,680 
22 2,730 20 3,315 49 3,085 
2 3,330 3,860 3,655 
3,685 4,085 4,050 
4,295 4,900 4,900 
1,955 2,270 1,955 
22 3,285 19 4,085 48 3,600 
3 3,980 4,288 4,250 
4,530 4,740 4,780 
5,232 >, 780 5,780 
2,412 2,950 2,412 
22 4,035 17 4,700 46 4,285 
4 4,590 4,900 4,910 
5,133 >, 728 >, 400 
6,060 6,100 6,100 
3,120 2,950 2,950 
20 4,600 20 4,992 47 4,920 
5 5,540 5,100 5,590 
>, 760 6,472 6,208 
7,008 7,200 7,200 
3,900 3,720 3,720 
21 5,050 16 5,650 44 5,600 
6 6,265 6,300 6,470 
6,900 7,340 7,200 
8.520 7,910 8,520 
4+, 500 3,720 3,720 
20 5,550 11 5,310 36 5,725 
7 7,200 6,730 7,200 
7,812 7,800 8,005 
9,385 9,150 9,385 
4,440 3,720 3,720 
19 6,360 16 6,600 40 6,585 
8 7,700 7,900 7,945 
8,495 9,050 9,050 
11,400 10,300 11,658 
5,700 4,250 4,250 
19 7,735 11 6, 680 36 7,980 
9 9,000 10,368 9,550 
9,990 12,800 12,300 
15,000 15,000 16,658 
Sa “ < _ — — - - 





* Including 5 counties, a regional organization, and a large federal authority. 
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neering organization, or the direction of a stafi 
on investigative studies, design, or construc- 
tion, requiring professional training and exten- 
sive successful experience in engineering work 
with demonstrated aptitude and capacity for 
increased responsibilities in managerial and 
executive functions. (Federal GS-14) 


Grade ViIil 


Grade VIII includes all positions, such as: 

(a) the assistant to the technical and adminis- 
trative head of an important engineering 
organization; or 

(d) the technical and administrative head of 
a lesser engineering organization; or 

(c) positions involving the development, 
analysis, and evaluation, for final executive 
action, of difficult and complex engineering 
projects with respect to their feasibility, 
cost, economic justification, and public 
necessity or convenience. (Federal GS-15) 


Grade IX 


Grade IX includes all positions, such as: 

(a) the administrative and professional head 
of an important engineering organization 
with full authority and responsibility for 
conceiving and executing all the plans and 
functions of the organization, directing an 
administrative and professional engineer- 
ing staff engaged in varied important 
projects; or 

(6) positions requiring highly specialized 
professional engineering or scientific abil- 
ity. (Federal GS-16) 


The figures in Tables I and II represent 
total equivalent compensation corre 
sponding to the entrance rate for each 
grade shown. They were computed by 
first converting all reported salary rates 
to the equivalent of a 40-hour week (see 
Tables III and IV) and then adding to the 
converted payroll rates the dollar value of 
such tangible perquisites as bonus, U. S 
Social Security (payments by employer) 
holidays, annual leave or vacation time 
and total annual allowance for sick leave 
Employers’ contributions to other retire 
ment, insurance, or similar plans were ex 
cluded from the computation (see Sup 
plemental Data below) as were a few of 
the above perquisites when the data re 
ceived could not be converted into dollar 
values 


Let y = total equivalent compensation (pay 
roll rate plus the dollar-value of tan 
gible perquisites listed): from Tables 
I or Il 

= = payroll rate for entrance to a particu 
lar grade in a particular organization 
@ = normal number of hours worked per 
week 
40 = adopted “standard hours per week’ 
for purpose of the survey 
6 = bonus, in percentage of salary rat 
s = employers’ contribution to U. & 
Social Security Plan, in percentage ot 
not more than $3600 of salary rate. 
For 1951, the rate is 1'/; percent, and 
the maximum contribution (on $3600 
of pay) is $54. 


42 (Vol. p. 462) 


hk = number of holidays (workdays, ex- 
cluding Saturdays and Sundays) 

e = number of days of annual leave or 
vacation (workdays, excluding Satur- 
days, Sundays, and holidays) 

¢ = maximum number of days allowed 
annually for sick leave (workdays) 

261 = total number of workdays per year 
(365 less 52 Saturdays less 52 Sun- 
days) 


To compute the total equivalent com- 
pensation (including U. S. Social Security 
but excluding other retirement plan 
perquisites) corresponding to a payroll 
rate x, use the formula: 


) 
y=x[" + sx*+b+ 
(h+0+¢) 


261 — rete —| ahha 


To reverse this process and convert the 
total equivalent compensation at entrance 
to a particular grade (values from Tables 
I or II) to the corresponding payroll rate 
for a particular organization, taking ac- 
count of the dollar value of its own tan- 


* Value of sx not to exceed $54 per year 


gible perquisites (including U.S. Social Se- 
curity but excluding other retirement plan 
perquisites) : 


«-[y- (sx or 854) | + [245+ 


bt+e+e 2 
261 —(kh+o0+0)J °° °° 





Make a tentative computation (x,) using 
y = $54. If x, is greater than $3,600, its 
value is correct. If y or x; is less than 
$3,600, recompute using y — sx; Any re- 
sulting error in the value of x will be in- 
significant. 


Subprofessional Positions 


Subprofessional grades or classes have 
been omitted from this study. Subpro 
fessional grades form one or more separate 
series frequently overlapping the profes- 
sional series by two or three grades. They 
encompass groups of specialized positions 
in which high skill in a narrow field is ex- 
ercised and for which training or educa 
tion equivalent to that in a degree-grant 
ing curriculum is not prerequisite. 





Intangible Employment Conditions: 


The following factors cannot be con- 
verted readily into dollar equivalents, 
but they are valuable and some are deci- 
sive in employer-employee relationships. 
Estimates of their value will be highly 
personalized: 


Character and reputation of the individual 
employee or applicant 

Qualifications of the employee or applicant 
to fill a position 

Character and reputation of the employer 
organization 

Probability that the organization will retain 
its stability 

Probability that the organization will retain 
its present size and scope, will expand, 
or will shrink 

Security or continuity of employment, in- 
cluding chances of being hired later 
by a different organization, especially in 
latter half of career 

Existence of an active merit or service 
rating system, including apparent effec- 
tiveness of its administration 

Evidence of the employer's appreciation 
of the employee's performance, trust- 
worthiness, and loyalty 

Morale among employees of the organiza- 
tion 


Chances of administrative salary raises 
(without promotion) 

Chances of advancement to higher posi- 
tions 

Probable ceiling that the employee may 
expect to attain among positions in the 
organization 

Special personal qualifications of the em. 
ployee not utilized presently or in the 
foreseeable future 

Specialization versus diversity of work as 
it may affect future positions with the 
organization or with some other organi- 
zation 

Probability of accidents or impairment o! 
health (usually taken into account ip 
establishing salary rates) 

Cost of living (here classed as intangible 
because of variations in personal taste 
and adaptability) 

Living conditions for self and family in 
cluding the home, community environ. 
ment, off-duty relaxation and entertain- 
ment, educational and church facilities 
for children or self, and proximity to 
relatives, friends, social organizations, 
etc. 

Compelling financial or moral obligations 
to family, relatives, etc. 

The employee's general willingness or 
resistance to change 
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Occasionally such positions may be 
filled temporarily by engineering gradu- 
ates, but the typical incumbent usually 
will have graduated from high school and 
perhaps from a technical institute (where 
one-, two-, or three-year terminal courses 
in a special field lead to a certificate but 
not a degree). 

The great importance of subprofes- 
sional positions is recognized by profes- 
sional engineers. Omission of coverage 
of subprofessional positions in this report 
is due simply to the Society’s preoccupa- 
tion with positions at professional levels. 

In the above discussion the professional 
series of grades referred to starts with 
graduation from college or its equivalent 
(Grade I), and this is the concept most 
frequentiy encountered. It may be 
noted, however, that in certain jurisdic- 
tions (for example, Los Angeles County) 
the first professional grade is construed 
to be higher—at least at the level of 
Grade III in the grade specifications re- 
produced in this report—with state 
registration or license as a prerequisite. 
The concept of subprofessional grades in 
such jurisdictions will therefore include 
at least two levels between graduation 
and the first professional grade. In such 
instances, grade levels must be deter- 
mined on the basis of duties and responsi- 
bilities and not on whether the designa- 
tion is professional or subprofessional. 


Supplementary Data from the 
urvey 


Hours of Work per Week: 


Eighty-two percent of private firms and 
53 percent of public agencies reported 40 
hours as the normal work-week. Range 
of replies was from 35 to 50 hours. Field 
staffs in five units work longer hours than 
office staffs (44, 44, 45, 48, and 50 hours 
versus 40, 40, 40, 38, and 44, respec- 
tively). 


Holidays: 


Seventy-four percent of private firms 
observe 5, 6, or 7 holidays, with 40 per- 
cent giving 6. Range is from 5 to 12. 
Sixty-seven percent of public agencies ob- 
serve 10, 11, 12, or 13 holidays; 31 
percent give 11. The range is from 6 to 
15. 


Annual Leave or Vacation: 
Seventy-eight percent of private firms 
allow 10 work days for vacation (two 
calendar weeks). Range is 9 to 18 work 
days. Thirty percent of public agencies 
reported 10 work days for vacation; 28 
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percent reported 12; and 18 percent re- 
ported 15. The range is 9 to 26 work 
days. 


Sick Leave: 


Fifty percent of the private firms re- 
ported that they have no formal number 
of days’ allowance for sick leave. Of 
those that have an allowance, 47 percent 
favor 10 work days, the range being from 
5 to 20 work days except for one con- 
sultant and two contractors that reported 
zero sick-leave allowances. Thirty-nine 
percent of public agencies allow 12 work 
days; 22 percent allow 15; and 16 percent 
allow 10. The range is from 9 to 30 work 
days. One public agency allowing no sick 
leave is offset by one that allows all that 
is necessary. 

There is known to be a great variety in 
the provisions for sick benefit plans, such 
as when the allowance starts (immedi- 
ately, or after so many days of illness), 
scaled allowances according to length of 
service, etc. For this report only the 
number of days’ allowance could be con- 
sidered. 


Bonus: 


Thirty-three consulting engineers out of 
41 pay a bonus to their employees, from 
2 percent up and averaging between 7 and 
8 percent, or about four-weeks’ salary. 
The data reported by 25 permitted, with a 
little estimating, the inclusion of the 
bonus in the survey data. The data re- 
ported by 8 firms could not be computed. 

Fifteen construction firms out of 19 
also pay a bonus and at about the same 
average rate as the consultants, but the 
data from only 5 could be computed and 
added to the survey data. 


U. S. Social Security: 


U.S. Social Security Accounts for their 
employees are carried universally by pri- 
vate organizations that employ civil engi- 
neers except railroads, whose employees 
are covered by the Railroad Retirement 
Act. The public agencies that responded 
to this survey included no Social Security 
Accounts. 


Retirement Plans: 


Retirement plans for employees, other 
than U. S. Social Security, were reported 
in effect in 24 percent of consulting engi- 
neering firms, 37 percent of construction 
firms, all 6 railroads that furnished data, 
21 out of 22 state highway departments, 
72 percent of municipalities, and all 5 of 
the counties that responded. Thus 37 
percent of the private, and 86 percent of 
the public organizations that reported 
have retirement plans for their employees. 
The retirement item on the survey ques- 
tionnaire was not properly phrased, how- 


ever, and the resulting information did 
not permit computation of the dollar 
value of this perquisite. The contribu- 
tions reported by 18 employers ranged 
between 3 percent and 7'/, percent of 
salary, 5 percent and 6 percent being the 
most frequent. 


Cost-of-Living Index: 


Inquiry was made as to whether the 
organization’s salary structure contained 
a cost-of-living index as a factor. Nine 
private firms said yes. Six of them—all 
consultants—said it was not a formal fac- 
tor but was considered in adjusting rates. 
One county, among seven public organi- 
zations that use the factor, said that it 
took a cost-of-living index into considera- 
tion. 


Professional Attitude 


Engineering is a profession and engi- 
neers think and act accordingly, not only 
in public and technical matters but also 
in such business matters as employer- 
employee relationships in the field of em- 
ployment conditions and salaries. The 
employer and the employee each have 
rights and privileges which should be re- 
spected, but they also have obligations 
towards each other. 

The Engineer-in-Training movement 
instituted by many States under the pro- 
visions of their Registration Laws for 
Professional Engineers has as a prime 
objective the inculcation of a professional 
attitude in young engineers following 
graduation and prior to their meeting the 
full requirements for registration or 
licensing as a Professional Engineer. 


Security 


Continuity of employment (security) is 
known to be an important factor to em- 
ployees. For an engineer to give too 
much weight to this condition of employ- 
ment may be unfortunate as he may run 
the risk of stagnation and lost opportu- 
nity. Nevertheless, the probability of 
continuity of employment in a particular 
organization, or the probability that he 
can secure equivalent or better jobs with 
other organizations, must be considered 
by the employee in evaluating the worth 
of an engineering position. 


Respectfully submitted, 
Z. E. Sevison 
R. E. Lawrence 
H. E. McGee 
P. L. Holland, Contact Member 
A M Rawn, Chairman 1950 
R. A. Monroe, Chairman 1951 
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Ohio Valley Commission pioneers in 
regional stream cleanup program 


THE OHIO River Valley Water 
Sanitation Commission is an agency 
that has been created by local de- 
mand, in response to local needs, and 
which is under the direction of, and 
staffed by, local people. It is an im 
portant experiment in regional plan 
ning which reverses the currently 
popular trend of centralizing author- 
ity in Washington. 

The Commission providesan agency 
for the coordination of interest, the 
establishment of policies, and the ex- 
ecution of programs whereby each of 
its eight signatory states can jointly 
advance the regional program of 
stream cleanup. 

Passing now to the specific details 
of Commission activity, here are some 
of the things that have been accom 
plished. One of the Commission's 
first actions was to establish a water 
quality objective in the Cincinnati 
Pool, a 22-mile stretch of the Ohio 
River. This involved technical in- 
vestigations and a public hearing on 
the basis of which information could 
be given to the city of Cincinnati, 
Ohio, and to 16 municipalities in the 
Commonwealth of Kentucky across 
the river enabling them to proceed 
with the design of treatment works. 
Already construction of a sewage 
treatment plant in Cincinnati has 
started. In the Kentucky cities, the 
sanitation district that was formed to 
execute a joint program has begun 
construction of collector sewers, and 
treatment-plant construction is sched 
uled to start this fall. 

Investigations also have been made 
at Pittsburgh and other major cities 
on the Ohio River relative to sewage 
treatment requirements. In a river 
981 miles in length there are many 
variables, and no single requirement 
for treatment is applicable. Nor does 
a single standard apply to interstate 
tributaries. 

The Commission has also com- 
pleted an analysis of pollution loads 
in a 100-mile stretch of the Wabash 
River, a major interstate tributary. 
With this evidence, the states of In 
diana and Illinois are in a position to 
strengthen any legal action that may 
be needed to insure installation of 
treatment facilities. It is gratifying 
to state that since this report was 
completed the city of Terre Haute has 
contracted for completion of final 
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plans leading to construction of its 
treatment plant. 

After a year’s study, objectives for 
the Ohio River as regards bacterial 
quality have been published. (See 
Fig. 1.) These findings set forth a 
basis on which the Commission can 
reach decisions concerning acceptable 
limits and control of bacterial con- 
tamination for both water supply and 
recreational uses. Heretofore the 
task was complicated by a wide diver- 
gence of viewpoints and standards 
throughout the nation. 

Although the Commission does not 
propose to engage in research, it does 
feel the responsibility to inspire and 
coordinate investigations where they 
are needed to accelerate the con- 
struction of waste treatment works. 

Such was the case with regard to 
phenol removal. By-product coke 
plants in the Ohio Valley—as indeed 
elsewhere in the nation—have not 
fully succeeded in modifying their 
discharge of wastes to a point where 
water supplies can be freed of taste 
and odor. This difficulty led the 
Commission to sponsor a cooperative 
research project. With the generous 
support of industry and other ele- 
ments of private enterprise, har- 
nessed to the aid available from three 
public agencies, the project has been 
completed and the findings have just 
been published. The report, which 
may be obtained on request to the 
Commission, sets forth new informa- 
tion on phenol treatment, offering a 
valuable guide to the Commission and 
to industry looking toward the ulti- 
mate improvement of water quality. 

One of the most fruitful undertak- 
ings has been the initiation of ‘“‘In- 
dustry Action Committees of the Ohio 
River Commission.’’ These commit- 
tees are the offshoot of exploratory 
conferences conducted by the Com- 
mission with management represen- 
tatives of allied industry groups in the 
Ohio Valley. More than a year ago 
the Commission met independently 
with the steel producers, chemical- 
brine industries, distillers and metal- 
finishing industries. Each of these 
groups has established action com- 
mittees of the Commission. These 
committees have been hard at work 
and have kept the staff of the Com- 
mission busy—in promoting joint re- 
search, development of standards, 


and preparation of manuals of waste- 
treatment practice, and in promoting 
treatment installations in their own 
plants. 

As a result of these efforts in the 
Ohio Valley, where there exists such 
a community of interest, the Com- 
mission feels that much can be accom- 
plished by an extension of such rela- 
tionships. Plans are going ahead in 
this direction. 

Other work of the Commission re- 
lated to stream cleanup includes the 
formulation of legislation within the 
states looking toward uniformity; 
technical studies on stream behavior 
and waste loadings; and promotional 
campaigns in various cities using 
specially designed exhibits, motion 
pictures, telecasts and booklets. 


Strength of Commission Tested 


No one must be under the delusion 
that the organization of the Commis- 
sion has created a magic wand, the 
simple waving of which will bring 
pollution problems to an end. How- 
ever, formation of the Commission 
has, for the first time, provided a 
mechanism for integrating the efforts 
of state regulatory agencies, the fed- 
eral government, the industries and 
the people of the Ohio Valley. 

Like any new piece of machinery, 
this mechanism must be tested and 
adjusted in order to insure proper 
functioning. One such test has just 
been completed—a test that had 
never before been made with regard 
to the power potentials of interstate 
compact machinery. 

The basic question arose when the 
Supreme Court of Appealsof West Vir- 
ginia ruled in a 3-2 decision last year 
that ratification of the Ohio River 
Compact by the State Legislature was 
unconstitutional. When this ruling 
was reviewed by the U.S. Supreme 
Court, that body reversed the state 
court. The decision was that the 
delegation, by a state, of police power 
(authority) to an interstate agency 
for the regulation of waste discharges 
was reasonable and legitimate. A 
second point of significance in the de- 
cision handed down by the U.S. Su- 
preme Court is that questions of in- 
terpretation of an interstate compact 
go beyond the unilateral jurisdiction 
of a state court, and can be resolved 
only by action from the highest court 
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EDWARD J. CLEARY, M. ASCE 


Executive Director and Chief Engineer, 
Ohio River Valley Water Sanitation 
Commission, Cincinnati, Ohio 


of the nation. The West Virginia 
situation, as well as many other as- 
spects of Commission activity, thus 
reveals the pioneer nature of what is 
being attempted in the Ohio River 
Valley. 

There are those who look on this 
venture as an experiment in Ameri- 
can government. Some see the com- 
pact program as a vast educational 
campaign to awaken social responsi- 
bilities; education, coupled with en- 
forcement where that becomes neces- 
sary, should create acceptance of 
those responsibilities. And others 
conceive the compact group as a body 
concerned with the establishment of 
economic balances and the applica- 
tion of engineering skills—a viewpoint 
with which technical and manage- 
ment men should be in harmony. 
Those who are charged with execution 
of the Ohio River Valley program ac- 
knowledge it to be all these things. 

But the success of the program can- 
not be shrugged off as the sole re- 
sponsibility of a group of commis- 
sioners and their staff. The success 
of the program ultimately will be a 
measure of how sincerely the people, 
the communities in which they live, 
and the industries of the region rise 
to the challenge of their responsibil- 
ities. An editorial in the Louisville 
Times not long ago stated: 

“A modern sewage disposal system 
here is long overdue. So long as 
Louisville empties its sewage into the 
Ohio with utter disregard for towns 
and cities downstream from us we 
cannot with good conscience expect 
better treatment from our neighbors 
upstream. Only by putting our own 
house in order can we reasonably de- 
mand that others stop polluting our 
source of drinking water.” 

Note how clearly this editorial 
writer states the problem and pro- 
poses the remedy: “Only by putting 
our own house in order can we reason- 
ably demand that others stop polluting 
our source of drinking water.’’ This 
is sound philosophy for the entire 
Ohio River Valley. And the Com- 
mission will do its utmost to trans- 
late this philosophy into action. 


This article is based on the paper originally 
presented by Mr. McCleary at the ASCE 
Louisville Convention, at the Sanitary Engi- 
neering Division session, presided over by B. 
A. Poole, M. ASCE.) 
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CONSTRUCTION HAS STARTED on Cincinnati's Little Miami sewage treatment plant, to 
provide primary treatment augmented with pre-aeration, chemical flocculation, sludge diges- 
tion and incineration. Plant (model of which is shown) will help meet water-quality stand- 
ards set by Commission for Cincinnati Pool, 22-mile stretch of Ohio River. 


AT PILOT PLANT for investigation of 
phenol-waste treatment, three methods of 
chemical oxidation were developed for 
destruction of phenols—using chlorine, 
oxone, and chlorine dioxide. Plant was 
operated at Hamilton coke works of Armco 
Steel Corp. under direction of Ohio River 
Valley Water Sanitation Commission. Re- 
sults of investigation have just been pub- 
lished, and copies may be obtained by ad- 
dressing Ohio River Valley Water Sanitation 
Commission. 


INDUSTRIAL WASTE CONTROL is vital 
element in Ohio River Valley clean-streams 
campaign. New plating-waste treatment 
plant shown has been placed in operation 
by Electric Auto-Lite Co. at Lockland, Ohio. 








FIG. 1. PATTERN OF bacteriological pollution was established by round-the-clock simul- 
taneous sampling of 963-mile stretch of Ohio River at 36 points in September 1950. Serious- 
ness of domestic sewage load is shown by comparison with water-quality objective estab- 


lished by Commission. 
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MANY ARTICLES on hydroelectric 
projects deal with exceptionally large 
developments, difficult construction 
problems, or unusual features of 
planned operation or design. This 
story is at the other extreme, for it 
concerns a small and middle-aged hy- 
dro plant; it is the story of a face- 
lifting and rejuvenation job to meet 
new conditions rather than of a new 
development. 

The 40-year-old Wilbur plant, now 
a unit in the TVA system, is at the 
downstream end of the gorge cut by 
the Watauga River as it flows through 
the mountains of upper East Tennes- 
see (Fig. 1 The history of the 
plant since its construction includes 
the addition and rebuilding of gener- 
ating units, partial destruction by 
flood, and finally the major improve- 
ments to the dam and power facilities 
recently completed by TVA'’s con- 
struction forces. 

The addition of a 7,000-kw unit as 
a part of this recent rejuvenation in- 





Forty-year-old Wilbur 


FIG. 1. WILBUR DAM and Powerhouse is 
located on Watauga River about 2'/, miles 
below Watauga Dam. 


creases the total plant capacity to 
11,000 kw, enough to develop prac- 
tically all the energy potentially 
available from the stream flow as reg- 


ulated by the Watauga project, 
which is located 2'/, miles upstream 
from the Wilbur plant. (See “Plan- 


ning the Watauga Project,” by 
George K. Leonard and Don H. Mat- 
tern, in Crvit ENGINEERING for 
March 1948.) The provision of Tain- 
ter gates for spillway control will de- 
crease the waste of water as compared 
with flashboards, and also will reduce 
operation and maintenance costs. 
Construction of the Wilbur project 
was begun in 1910 at a point known 
as Horseshoe Bend on the Watauga 
River eight miles upstream from Eliz- 
abethton, Tenn. The energy devel- 
oped was to be transmitted to Bristol, 
Tenn.-Va., and to Elizabethton, for 
distribution by local companies 
formed for that purpose. Early plans 
called for extension of the transmis- 
sion lines an additional eight miles to 


Johnson City in the event there 
should be a surplus from the 2,000-kw 
plant after power was supplied to the 
first two cities! 

The dam was gravity type, built of 
approximately 16,000 cu yd of cyclo- 
pean concrete, the large stones being 
quarried at the site. Its total length 
was 368 ft, 240 ft of which was an 
uncontrolled overflow spillway with a 
design discharge capacity of 32,000 
cis. The structure was approxi- 
mately 70 ft high from bedrock to 
spillway crest, the maximum poor 
level evidently having been set so as 
not to interfere with the then impor- 
tant branch line of the Southern Rail- 
way connecting Johnson City with 
Mountain City, the center of an ex- 
tensive lumber manufacturing indus- 
try. The powerhouse was 80 ft long 
by 34 ft wide, built of reinforced 
concrete with brick spandrel walls 
The concrete roof girders were designed 
to carry a concrete roof although a 
wood-sheathed one was installed. 
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hydro project rejuvenated 


Flood damage repaired and capacity increased 


rhe initial power installation was 
two horizontal, Francis-type, S. Mor- 
gan Smith turbines direct-connected 
to 1,250-kva, 0.8-power-factor, 2,200- 
v, 60-cycle Westinghouse generators. 
Each turbine consisted of two 950-hp, 
33-in.-dia runners on one shaft and 
housed in a steel wheel casing on the 
upstream side of the powerhouse. 

In 1926 James Leffel and Co. in- 
stalled a vertical unit in the vacant 
stall on the river side of the power- 
house. This Francis turbine is a 45- 
in., type-F runner, rated at 1,840 hp, 
55-ft head, and 277 rpm. The di- 
rect-connected Westinghouse gener- 
ator is rated at 1,500 kva, 0.8 power 
factor, 1,200 kw, 2,300 v (Fig. 1). 
In 1928 S. Morgan Smith Co. rebuilt 
one of the original horizontal wheels, 
and the next year Leffel rebuilt the 
other. New runners, gate cases, and 
other inside parts were installed but 
the original housings were not altered. 

The mid-August 1940 storm caused 
floods on the headwaters of the Wa- 


WILBUR DAM, gravity-type structure 70 ft 
high, was built on Watauga River in 1910. 
(See view at far left, facing page.) Power- 
house (left) contained two 1,250-kva Westing- 
house generators, each driven by horizontal 
33-in.-dia double-runner S. Morgan Smith 
turbine. In 1926, third generator was in- 
stalled—1,500-kva Westinghouse driven by 
45-in. vertical Francisturbine. Flood of 1940 
rose 5 ft higher than non-overflow section 
back of powerhouse, carried away power- 
house superstructure, and left wreckage 
shown at lower left. 


AS REBUILT IN 1941 (right), Wilbur plant 
had capacity of 4,250-kva with spillway con- 
trolled by 414-ft-high wooden flashboards. 
In this condition plant was acquired in 1945 
by Tennessee Valley Authority from East Ten- 
nessee Light and Power Co., and redesigned 
for coordination with TVA’s Watauga multi- 
ple-purpose project, 2!4 miles upstream. 
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tauga River that exceeded all previ- 
ous records. Precipitation over the 
471-sq-mile drainage area above Wil- 
bur Dam averaged 6.5 in., with a 
maximum of 15 in. at Trade, Tenn. 
At Wilbur, the river rose rapidly 
during August 13, until by late eve- 
ning the water was overtopping the 
dam and running into the generator 
room to such an extent that the oper- 
ators had to abandon the plant. At 
the time the river reached its peak, 
the flow was estimated to be 72,000 
cfs, and water 5 ft deep was pouring 
over the non-overflow section of the 
dam. The force of the flood was too 
much for the superstructure, which 
was completely crushed and carried 
downstream. 

Repair work started immediately 
after the flood had subsided. AIl- 
though some of the equipment was re- 
placed, the major pieces were cleaned 
and dried and returned to service. 
The first turbine went back on the 
line on October 3, only seven weeks 


DON H. MATTERN, M. ASCE 


Assistant Chief, Project Planning Branch, 
Tennessee Valley Authority, Knoxville, Tenn 


after the flood. However, the re 
construction work was not completed 
until about July 1, 1941. 


Integrated with TVA System 


At the time construction was first 
started on the Watauga project, in 
February 1942, the Wilbur plant was 
owned by the East Tennessee Light 
and Power Co., a subsidiary of Cities 
Service Power and Light Co. Nego- 
tiations between the power compa- 
nies and TVA were initiated with the 
view of reaching an operating agree- 
ment taking into account the effect 
of stream-flow regulation by Watauga 
on the output at Wilbur. When 
construction of Wautauga was halted 
on order of the War Production 
Board these negotiations were dis- 
continued. Later, when Cities Serv- 


ice was ordered by the Securities and 
Exchange Commission to dispose of 
its holdings in the East Tennessee 
Light and Power Co., under the Pub- 
lic Utility Act of 1935, the TVA pur- 
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RECONSTRUCTION of Wilbur Dam and Powerhouse by TVA got 4 ft. 
under way in 1949 during final stages of construction of Watauga 
Project. Pool was raised 5 ft. Spillway was lowered 5 ft to accom- 
modate Tainter gates, and dam cross section was thickened about 


FIG. 2. CURVES prepared in power study 
for Wilbur plant, based on water released 
from Watauga Dam 2!% miles upstream, indi- 
cated advisability of adding 7,000-kw unit at 
Wilbur to raise total capacity to 11,000 kw 


FIG. 3. PLAN and downstream elevation of 
reconstructed Wilbur hydro project show 
additions made in TVA reconstruction in 
1949-1950. Operation of three original 
units and new 7,000-kw unit is coordinated 
with that of the Watauga plant upstream. 


be seen upstream. 


chased the generating plants and 
transmission lines owned by that 
company, and the municipalities and 
cooperatives in the area bought the 
distribution systems. In this way 
the Wilbur project became part of the 
VA system on June 29, 1945. 

The East Tennessee Light and 
Power Co. owned sufficient land about 
Wilbur Lake to permit raising of the 
normal pool from El. 1645 to 1650. 
Plans for such work were being con- 
sidered at the time the TVA’s Wa- 
tauga project was started, and there- 
fore were taken into account in plan- 
ning that project. On acquisition of 
the Wilbur development, the feasi- 
bility of extending the Watauga 
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In view at left, gap adjacent to existing powerhouse has been 
cut for additional 7,000-kw generating unit. Reservoir silting can 
In view at right, silt in front of trash racks to 
three existing units, in foreground, has been removed. 


power tunnel and combining the 
power potentialities of the Watauga 
and the Wilbur sites in a single 
project having the powerhouse located 
in the vicinity of Wilbur was explored. 
Economic analyses indicated that, al- 
though the scheme was practical, it 
was not as attractive as the two-plant 
plan finally adopted. 

Construction of the multiple-pur 
pose Watauga project completely 
changed the stream-flow pattern at 
Wilbur. The large useful storage 
capacity of the Watauga Reservoir, 
equal to the entire runoff in an aver 
age year, makes it possible to exercise 
a high degree of seasonal regulation. 
Storage releases will substantially 
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increase the flow normally available 
at Wilbur during the low-flow season 
(usually September through Novem- 
ber in the Tennessee Valley), and 
will practically eliminate periods of 
high flow. Average weekly dis- 
charges from Watauga will range from 
a nominal minimum release to about 
2,000 cfs and will be about 850 cfs or 
greater 50 percent of the time on the 
average. However, during periods 


of peak-load operation, the discharges 
from Watauga are expected to be in 
the order of 2,400 to 3,500 cfs, depend- 
ing on load requirements and the 
available head for the turbines. 
Studies made following the acquisi- 
tion of the Wilbur project indicated 





PERMANENT 40-ton stiffleg derrick installed on top of powerhouse 
(May 1949) facilitates construction operations. 
deeper setting of new propeller-type unit, and tailrace weir in- 





Note (in view at left) 


that, although considerable quantities 
of additional energy would become 
available as a direct result of stored 
water being released from the Wa- 
tauga Reservoir, the discharge ca- 
pacity of the three existing Wilbur 
units was woefully inadequate to pass 
anticipated Watauga releases through 
the turbines. Hydrographic surveys 
revealed that pondage between Wilbur 
and Watauga was no longer available 
because of the accumulation of silt 
over the years, and consequently all 
Watauga discharges greater than the 
Wilbur discharge capacity necessarily 
would be wasted over the Wilbur 
spillway. Such wastage was particu- 
larly objectionable because the 4.5- 
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stalled below older Francis-type units to seal draft tubes. 
right, spillway has been raised to final height; Tainter gates and 
trash racks are being installed. 


Normal headwater 
E1.1650 


In view at 


ft flashboards would often go out, re- 
sulting in both waste of water and 
high maintenance cost for frequent 
flashboard replacements. 

With the resumption of construc- 
tion activities at Watauga in July 
1946, several factors indicated the de- 
sirability of making proposed im- 
provements at Wilbur during the lat- 
ter stages of the Watauga construc- 
tion program, particularly in the pe- 
riod when the reservoir was being 
filled for the first time. It was 
thought, and subsequently found to 
be true, that construction economies 
could be achieved by timing the im- 
provement work so that it could be 
handled by the well-organized and 
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efficient Watauga forces as an exten- 


sion of that program. For one thing, 
with this arrangement, construction 
camp and major construction shops 
were unnecessary at Wilbur because 
of the nearness of these facilities at 
Watauga. Also, cofferdamming and 
diking, where necessary, were a sim 
ple matter since the stream flow from 
all but 3 sq miles was cut off by in 
itial filling of the Watauga Reservoir. 
Then, too, postponement of work at 
Wilbur would have resulted not only 
in loss of energy due to insufficient 
discharge capacity and relatively poor 
unit efficiencies, but also in high op- 
erating costs because of the ‘‘expend- 
able’’ flashboard-controlled spillway. 


Wilbur Power Facilities Planned 


Determination of the energy that 
might be produced by installing addi- 
tional generating capacity at Wilbur 
was based on anticipated weekly 
load-factor operation at Watauga, 
us well as on seasonal use of the avail- 
able storage in the Watauga Reser- 
voir. The estimated amounts of en- 
ergy to be obtained from various 
additions to the original plant capac 
ity for different pondage provisions 
ire shown in Fig. 2. 

It appeared from these curves that 
the addition of one 7,000-kw unit, 
making a total plant generating ca 
pacity of about 11,000 kw, together 
with 5 ft of pondage below El. 1650, 
would be sufficient to utilize practi- 
cally all the controlled inflow without 
appreciably restricting the flexibility 
in load-factor operation at Watauga. 
A larger installation at Wilbur would 
have required a somewhat smaller 
pondage fluctuation and thereby 
would have slightly increased the 
operating head on the plant; how- 
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ever, no appreciable further gain in 
energy would have been obtained, as 
indicated by the Fig. 2 curves. On 
the other hand, a total installation of 
less than 11,000 kw would have re- 
sulted in greater spillage, or woul: 
have required a wider pondage fluc- 
tuation accompanied by a head reduc- 
tion and a loss of energy. 

It was estimated that the output of 
the unimproved Wilbur plant would 
be 12,700,600 kwhr per year on the 
average after construction of the 
Watauga project, as compared with 
29,400,000 kwhr if improvements 
were made, a gain of 16,700,000 kwhr. 
The potential primary power of the 
system, estimated on the basis of 
dry-year conditions, will be increased 
by 3,200 continuous kw. This large 
percentage increase of potential en- 
ergy can be traced directly to the 
tandem-type operation of the two 
plants. The Wilbur project, in ef- 
fect, thus becomes an extension of 
Watauga, with the two plants func- 
tioning practically as one as regards 
power operation. 

In determining the size of the gen- 
erating unit to be added to the Wilbur 
powerhouse, the primary considera- 
tion was the necessity of obtaining 
sufficient discharge capacity which, 
in conjunction with the older tur- 
bines, would efficiently handle the con- 
trolled discharge from the Watauga 
project. As previously mentioned, 
study of the power added by different 
sized units indicated that one having 
a capacity of 7,000 kw would develop 
practically all the potential energy 
available. The small variation in 
operating head, together with the 
fact that the unit can be operated at 
near optimum gate opening most of 
the time, suggested the use of a fixed- 





blade propeller turbine as the prime 


mover. Studies indicated that an 
installation using this type of runner 
would be more economical for the 
Wilbur installation than either a 
Francis or a Kaplan runner, and con 
sequently it was adopted. The James 
A. Leffel runner which has been in- 
stalled is 115 in. in diameter, operates 
at 180 rpm and is rated 9,700 hp at a 
58-ft head. 

The generator is rated at 7,000 kw, 
7,777 kva, 0.9 power factor, 2,300 v, 
and was manufactured by the Elliott 
Co. of Ridgeway, Pa. This new 
unit is remotely controlled from the 
control building at the Watauga 
project, although the old units will 
continue to be started and stopped 
manually. Energy generated at Wil- 
bur is stepped up to 66 kv by trans 
formers located in the new switch 
yard built at that plant and tied in 
with the switching center at Wa 
tauga. 

General plans and sections of the 
powerhouse are shown in Figs. 3 and 
4. Several features of the existing 
structures exerted considerable in- 
fluence on the building for the new 
unit. The more conventional type of 
reinforced concrete intake used under 
heads such as are encountered at Wil 
bur was not practical in this instance 
because of the construction difficul 
ties and cost involved in breaching the 
existing bulkhead section of the dam 

Early studies showed that a steel 
scrollcase and penstock, even at this 
low head, would be the most economi 
cal solution to the problem. How 
ever, steel-pipe deliveries were so 
slow at the time the work was sched 
uled that it was decided to use a con 
crete box type of intake passage for 
the new unit. The downstream face 
1951 ° 
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RECONSTRUCTED WILBUR DAM and , Powerhouse (seen from 
downstream and upstream on facing page) were completed and in 
operation in October 1950. Work was done by TVA forces at cost 
Wilbur power plant operates in tan- 


of about two million dollars. 
dem with Watauga plant. 


COMBINED RUNNER, shaft, and cover plate for fourth unit in 
Wilbur Powerhouse is lowered into place (right). 
propeller-type turbine for this unit is rated at 11,500 hp, 180 rpm, 
67-ft net head, or 64-ft effective head. Turbine was manufactured 
by The James Leffel & Co., Springfield, Ohio. 


of the existing dam forms the base of 
the water passage, while the pier, 
walls, and top were constructed inde- 
pendently. Two 13 X 13-ft Tainter 
gates function as intake gates and 
normally will be in the open position. 
Conventional trashracks are used, in 
an arrangement similar to that of the 
old units. 

When the powerhouse was rebuilt 
following the 1940 flood, the walls 
and roof were designed to withstand a 
load equivalent to a 5-ft depth of wa- 
ter. Construction was reinforced con- 
crete. This unusual provision was 
fully utilized in the design of the new 
section of the powerhouse. A stiff- 
leg derrick was set up near one corner 
of the building and used for turbine 
and generator erection. The derrick 
has a capacity of 40 tons and is a per- 
manent installation which will be 
available for turbine and trashrack 
maintenance and for operation of the 
radial intake gates. 

The roof of the old powerhouse was 
used as erection space for equipment 
for the new unit, and will continue to 
be used as a deck for general main- 
tenance work in the future. Fortu- 
nately, because of this circumstance, 
it was possible to reduce the space 
about the new unit to a minimum. 
All equipment used in the interior of 
the powerhouse enters through a 
hatch in the roof and is handled by 
the 40-ton derrick. 

A series of shoals and pools ex- 
tends for some distance downstream 
from the Wilbur powerhouse. The 
shoal just below the existing tailrace 
controlled the minimum tailwater 
level. The crest of the next shoal 
some 1,500 ft farther downstream was 
about 3 ft lower. By cutting a 
channel about 600 ft long through the 
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first shoal, the effective operating 
head was increased, with a resulting 
gain in plant output. 

The setting of the new unit was es- 
tablished in relation to the lowered 
tailwater. To insure seal on the 
draft tubes of the old units, however, 
it was decided to build a tailrace 
weir which would allow them to oper- 
ate under former tailwater condi- 
tions for the lower flows. 


Wilbur Dam and Spillway Reconstructed 


Stability analyses of the Wilbur 
Dam indicated that it did not provide 
as great a factor of safety as is usu- 
ally planned and built into modern 
structures. Consequently, when it 
was raised from El. 1650 to 1657, 
additional concrete was required not 
only to increase its height but also to 
increase its cross-section enough to 
obtain a factor of safety consistent 
with good practice. 

The reconstructed spillway is 185 
ft long and consists of four 40-ft open- 
ings and five 5-ft piers. The four 40 
X 15-ft Tainter gates are operated by 
individual hoists. At maximum pool 
level the spillway will pass 36,000 cfs. 
The spillway crest was lowered from 
El. 1640 to 1635, and the shape 
changed to accommodate the new 
gates. Enough of the old crest con- 
crete was removed so that the mini- 
mum thickness of new concrete would 
be approximately 4 ft. 

Existing concrete on the down- 
stream face of the overflow section 
was roughened, dowels were in- 
serted, and new concrete was added. 
The slope, originally 0.68 horizontal 
to 1 vertical, was increased to 0.7 
horizontal to 1 vertical, and _ the 
bottom width of the maximum sec- 
tion was increased from 59 to 64 





ft. An il-ft roadway extends across 
the dam, with a turnaround at the 
powerhouse end of the structures. 
No apron was provided for the spill- 
way because of inherent resistance 
to erosion provided by the massive 


beds of quartzite on which the 
structure is founded. 

The cost of altering the dam and 
spillway, adding the 7,000-kw unit 
to the plant, and making necessary 
additions to the switchyard, was 
estimated to be $1,825,000. Incom- 
plete cost figures indicated that the 
final cost of these improvements 
will be somewhat higher than the 
original estimate, largely because 
of the rapid increase in cost of both 
labor and materials just prior to 
and during the construction period. 

Project planning investigations for 
the TVA are made under the super- 
vision of C. E. Blee, Chief Engineer; 
under the general direction of James 
S. Bowman, Chief Water Control 
Planning Engineer; and under the 
direct supervision of Reed A. Elliot, 
Chief of the Project Planning Branch. 
The latter contributed greatly to this 
article by his many helpful sugges- 
tions. Detailed power studies are 
made under the supervision of Dana 
M. Wood. 

Design of the redevelopment work 
at Wilbur was under Robert A 
Monroe, Chief Design Engineer, while 
construction was supervised by 
George K. Leonard, then Project 
Manager, Upper Holston Projects, 
and now Chief Construction Engi- 
neer. The writer was in direct 
charge of the planning investigations 
for the Wilbur and Watauga proj- 
ects. All construction was done by 
the TVA’s forces. All those men- 
tioned are Members of ASCE. 
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What lies ahead in engineering education? 


HENRY T. HEALD, M, ASCE, President, Illinois Institute of Technology, Chicago, Ill. 


THERE MAY have been a time 
when our institutions of higher learn- 
ing were permitted the luxury of 
going their own way, without too 
much regard to national crises or the 
changing patterns of national life. If 
there ever was such a time, it is long 
past. Since World War I, higher 
education in the United States has 
been deeply influenced by the chang- 
ing courses of our economic, social, 
and political life. 

The period immediately before and 
during World War II saw the begin- 
ning of major adjustments in educa- 
tional policy to meet the special de- 
mands of full-scale war. During the 
late thirties and the early forties 
educators became acquainted with 
selective service, military training 
programs on the campus, special de- 
fense training programs for war in- 
dustries, and sponsored research for 
direct military application. The end 
of the war brought a long and still- 
continuing relationship with another 
government agency, the Veterans 
Administration, which carries out the 
provisions of the G.I. Bill of Rights. 


Manpower Policy Needed 


About a year ago another drastic 
readjustment in our national way of 
life was made necessary by a limited 
immediate mobilization and the in- 
troduction of a long-term plan for 
strengthening the military forces. A 
systematic but flexible plan was re- 
quired to meet the country’s need for 
trained manpower to perform both 
military and civilian functions. The 
development of such a plan has 
been a matter of long discussion in 
Congress, in educational circles and 
in the various professions. Even now 
it is only beginning to take concrete 
form. 

American universities have two 
essential functions: (1) They must 
educate the engineers, scientists, medi- 
cal practitioners, and other leaders of 
tomorrow; and (2) they must serve 
as a continuing source of new ideas 
for the advancement of knowledge in 
all fields. Both these functions are 
essential to the welfare of the country 
in time of peace; they are even more 
essential in a time of national emer- 
gency. 
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If there were any positive assur- 
ance that the present emergency 
would be of short duration, a brief 
moratorium might reasonably be de- 
clared on the normal processes of edu- 
cation and fundamental research so 
that all our energies could be devoted 
to all-out war. But such an assurance 
is lacking. And any prolonged mora- 
torium of this sort would result in a 
serious shortage of educated people in 
almost all fields, a shortage which could 
be only partially offset by a later high 
level of college enrollment. 


Increased Demand for Engineers 


Right now there is an unprece- 
dented demand for trained men, one 
impossible to meet even if our col- 
leges and universities continue to op- 
erate normally. The problem is made 
doubly difficult because, at the same 
time, a military force of three million 
or more must be created, and this 
force must be built up with young 
men who should be preparing now 
for occupations in engineering, science, 
and other essential fields. 

Graduates from engineering col- 
leges totaled nearly 53,000 in 1950, 
the largest number in any single year 
in our history, reflecting the large 
postwar enrollment of veterans. But 
what of the future? On the basis of 
the number of students now enrolled, 
and the demands of the military 
services, it is estimated that the total 
number of students graduating in 
1954 may be as low as 12,000, a figure 
far below the normal output prior to 
World War II. 

Of these, few will be available to 
industry because of commitments to 
military service as a result of the 
ROTC or deferment. However, it 
is probable that by 1954 a substan- 
tial number of engineering graduates 
of earlier years will be returning from 
military service and will be available 
for civilian employment. Even so, it 
is obvious that in 1952, 1953, and 
1954 the supply of such graduates 
will be scarcely half the estimated 
minimum annual need of industry. 
Much of this shortage is due to the 
dissemination, a few years ago, of 
statements that engineering was be- 
coming an overcrowded field. By 
now this impression has been at least 


partially counteracted by the effec- 
tive work of engineering societies and 
the EJC Manpower Commission, but 
there is little evidence that freshman 
enrollment next fall will increase. 

This critical shortage of scientific 
and engineering manpower presents 
a serious threat to the safety of the 
country. Aside from its civilian im- 
pact, it will impair our military effec- 
tiveness, which is dependent not only 
on our fighting forces and our ability 
to manufacture new weapons and 
equipment, but also on the research 
and development work which makes 
such things possible. 

Several institutions have decided to 
accelerate their curricula, a serious 
mistake under present circumstances, 
I believe. The only good result, a 
temporary increase in the number of 
graduates, can be obtained only by 
sacrificing the quality of the educa- 
tion. In the long run, this method 
of meeting the difficulty will con- 
tribute neither to the national secur- 
ity nor to the peacetime welfare of the 
country. The time now allocated to 
undergraduate engineering education 
is hardly adequate to prepare for the 
responsibilities of the profession, and 
even higher standards are needed if 
the profession is to continue to ad- 
vance. Telescoping curricula into 
three years or less can be justified only 
by total war. 


Selective Service or Universal Military 
Service 


Proponents of universal military 
service starting at age 18 argue that 
the present danger is such as to re- 
quire every young man to spend two 
years in active military service, fol- 
lowed by a period of reserve status 
during which he will be available if 
needed. If adopted, such a plan 
would produce at least a two-year 
gap in the normal flow of college 
graduates. 

Legislation passed by Congress on 
June 7, 1951, does not provide for 
universal military service, but does 
make provision for such action later. 
It lowers the draft age to 18'/». and 
makes the period of service two years. 
It also extends the deferment powers 
of Selective Service for men engaged 
in, or preparing for, essential occupa- 
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tions. Selective Service has wisely 
adopted a plan for the continued de- 
ferment of some students now in col- 
lege, with preference to those of 
higher ability and demonstrated com- 
petence to do college work. 

Widespread condemnation of this 
deferment plan is, in my opinion, 
largely unjustified. It results pri- 
marily from the mistaken notion that 
the deferment plan provides exemp- 
tion from, rather than postponement 
of, military service. Perhaps the 
most violent opposition has been on 
the grounds that only rich men’s sons 
can go to college, a belief far from the 
truth today when opportunities for 
higher education are so widely avail- 
able. Then too, we are still clinging 
to the old view that the mere donning 
of a uniform places the wearer in 
grave physical danger. With the ad- 
vent of the atomic bomb, residents of 
cities and workers in laboratories and 
industrial plants may be the first to 
suffer in an all-out war. 

With the drop in engineering col- 
lege enrollment and the continuing 
downward trend anticipated for sev- 
eral years, this year’s high school 
graduates can enroll in college with 
the assurance that they will be able to 
complete one year before being called 
for military service. Those accepted 
for advance ROTC training in the 
Army, Air Force, or Navy can expect 
to graduate from college before being 
called for active military service. 
Some deferments may be available 
for some of the students who do good 
college work even if they are not en- 
rolled for officer training. But irre- 
spective of Congressional action on 
universal military service, the able- 
bodied high school graduate of today 
may look forward to two years of 
military service before, midway in, or 
after his college education. 


Increased Military Research 


An important phase of the present 
defense program is increased re- 
search for military purposes. Re- 
portedly the Defense Department 
alone is spending a billion dollars a 
year to ensure that American military 
forces will be provided with the most 
advanced and effective means of at- 
tack and defense. Universities and 
technological institutions are being 
called on to supply brains and facil- 
ities for a substantial share of this vast 
research program. Organized, spon- 
sored research for military purposes 
represents an important contribution 
which educational institutions can 
make to the national welfare, and it 
is fortunate indeed for the nation that 
they have the ability and facilities to 
carry it out successfully. But there 
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is real danger that the pressures of 
short-term expediency may seriously 
curtail the long-term objectives of 
these institutions as centers of teach- 
ing and fundamental research. 


Inflation a Hazard to Education 


By no means the least of the prob- 
lems confronting educational institu- 
tions today is that of finances. Edu- 
cational costs have spiraled upward 
along with the nationwide inflation- 
ary trend. This applies no less to tal- 
ent than to supplies, and talent is 
education’s most prized commodity. 
A high standard of intellectual com- 
petence must be maintained in the 
staffs or our educational institutions. 

Staff members are confronted with 
a dilemma today. They find their 
own living costs rising rapidly, and 
they see persons of comparable intel- 
lectual stature receiving considerably 
higher compensation in industry. In 
most cases they could themselves 
take advantage of the higher salaries 
offered in the research and develop- 
ment laboratories of industry and 
government. A superior teaching and 
research staff is the greatest asset of 
an educational institution, and such 
institutions can ill afford to let their 
stafis deteriorate into mediocrity. 


More Cooperation with Industry Needed 


tducational institutions are beset 
by financial difficulties arising out of 
higher costs, decreased enrollment, 
and declining support from outside. 
Their needs must be met either in the 
form of direct contributions from 
private citizens and corporations or 
in the form of taxes for publicly sup- 
ported institutions. Many outside 
sources already are contributing gen- 
erously, but more support is needed. 
In the case of privately supported in- 
stitutions, this is the only method of 
retaining, developing, and improving 
the teaching and research skills which 
provide the graduates, the fundamen- 
tal knowledge, and the applied re- 
search on which industry depends for 
its continued prosperity and security. 

Although unrestricted gifts are 
badly needed, there are many other 
ways in which industry can assist 
privately supported education and at 
the same time help itself. It can en- 
courage employees to enroll for part- 
time study to increase their on-the- 
job effectiveness. It can participate 
in cooperative programs in which 
students spend alternate periods in 
the classroom and in the plant. It 
can set up special in-plant programs 
on company time or after regular 
hours in cooperation with nearby 
educational institutions. 


Then too, industry can provide 
benefits for educational institutions 
and receive benefits in return by es- 
tablishing scholarships for under- 
graduates and fellowships for post- 
graduate students, and by hiring 
students during vacations. It can 
also sponsor research appropriate to 
the interests of the industry and the 
qualifications of the educational staff, 
both of a fundamental nature and of 
a more immediately applicable type. 

In this time of crisis, engineering 
educators must not lose sight of their 
long-range objectives. A_ balance 
must be maintained between educa- 
tion and research, as the one strength- 
ens the other and neither is desirable 
or adequate by itself. 

Engineering education should con- 
tinue to use every resource at its 
command in encouraging qualified 
young men and women to enroll in 
engineering and science courses. The 
flow of students into engineering col- 
leges, no matter how restricted, must 
not be permitted to cease. The 
quality of engineering education must 
be maintained and improved. Only 
by careful screening and selection of 
students can the high standards of the 
profession be maintained. 

While continuing the traditional 
broad course of professional educa- 
tion, educators should consider adopt- 
ing, and where appropriate, should 
put into effect special training pro- 
grams to meet urgent immediate 
needs when such programs can be 
superimposed upon regular activities 
The demand for such programs may 
come from the government or from 
industry, or from both, and engineer- 
ing education should be prepared to 
contribute its facilities and its staff 
when it can do the job. 

Engineering institutions should 
make their maximum reasonable con- 
tribution to military research. By 
demonstrated performance they have 
shown that they are qualified to do 
this work. 

Engineers and engineering educa- 

tors should continue to encourage in- 
telligent utilization of the critically 
short supply of trained manpower 
both by military and civilian agen- 
cies. What is needed most of all is the 
encouragement and assistance of the 
membership of the great professional 
societies. With the help of those 
who recognize its vital place in our 
national life, engineering education 
can continue to contribute its full 
share to industry, government, and 
the national security. 
(This article is based on the address made by 
Dr. Heald, President of Iliinois Institute of 
Technology, before the ASCE Summer Con- 
vention in Louisville, Ky.) 
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What are the prerogatives of 


professional employees under 


the Taft-Hartley Act? 


EVIDENCE accumulates that pro- 
fessional engineer employees in gen- 
eral are not sufficiently familiar with 
their privileges and prerogatives un- 
der the Taft-Hartley Act, which has 
been in effect since 1947. There are 
portions of Public Law 101, SOth 
Congress (Taft-Hartley Act), which 
are of particular significance to pro- 
fessional employees. Anyone desir- 
ing a copy may obtain it from his 
Senator or Congressman. 

The law provides that a group of 
professional employees may determine, 
by majority vote, either (1) to forma 
collective bargaining unit composed 
solely of professional employees, (2) 
to delegate their collective bargaining 
rights to some other organization, or 
(3) to refrain from collective bargain- 
ing activity. Note that action 
hinges upon a majority vote of the pro- 
fessional employees concerned and 
that, once a course of action has been 
determined, all members of a group 
are governed by it. 

Furthermore, professional em- 
ployees who already are included in a 
unit which also contains non-profes- 
sional employees, have the right to 
request withdrawal from such a group 
so that they may get out of an or- 
ganization in which they are not 
properly represented and may decide 
upon one of the courses mentioned 
above. Again, such action must be 
by majority vote of the professional 
employees. 

A considerable number of profes- 
sional groups have been formed in 
different parts of the country. It is 
of particular interest to note that 
some professional employees, after 
years of embarrassment and grief 
under the old Wagner Act, have suc- 
ceeded in getting out of labor unions 
which did not appropriately represent 
them and now have representatives of 
their own choosing. 

The portions of the law which are 
of particular significance to profes- 
sional employees follow. 

In Sec. 2 (12), there is this defi- 
nition: 
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THE STATEMENT below was prepared at the request of Engi- 
neers Joint Council by its Labor Legislation Panel. 
signed to be entirely factual with the sole object of presenting 
the courses of action open to professional employees under 
the provisions of the Taft-Hartley Act. 
no group of professional employees is required to engage in 
collective bargaining against the wishes of a majority of its 
members. Attention also is called to the fact that it is possible 
for professional employees to disengage themselves from an 
inappropriate union in which they previously may have been 
included against their wishes. 

ASCE has taken no official position for or against unions 
formed exclusively by professional employees. 


It is de- 


It will be noted that 








The term “professional employee” means 
(a) any employee engaged in work (i) pre- 
dominantly intellectual and varied in char- 
acter as opposed to routine mental, manual, 
mechanical, or physical work; (ii) involving 
the consistent exercise of discretion and 
judgment in its performance; (iii) of such a 
character that the output produced or the 
result accomplished cannot be standardized 
in relation to a given period of time; (iv) re- 
quiring knowledge of an advanced type in a 
field of science or learning customarily ac- 
quired by a prolonged course of specialized 
intellectual instruction and study in an in- 
stitution of higher learning or a hospital, as 
distinguished from a general academic edu- 
cation or from an apprenticeship or from 
training in the performance of routine men- 
tal, manual, or physical processes; or 

(b) any employee, who (i) has completed 
the courses of specialized intellectual in- 
struction and study described in clause (iv) 
of paragraph (a), and (ii) is performing re- 
lated work under the supervision of a pro- 
fessional person to qualify himself to become 
a professional employee as defined in para- 
graph (a 

Sec. 9 reads, in part, as follows: 

(a) Representatives designated or se- 
lected for the purposes of collective bargain- 
ing by the majority of the employees in a 
unit appropriate for such purposes, shall be 
the exclusive representatives of all the em- 
ployees in such unit for the purposes of col- 
lective bargaining in respect to rates of pay, 
wages, hours of employment, or other con- 
ditions of employment: Provided, That any 
individual employee or a group of employees 
shall have the right at any time to present 
grievances to their employer and to have 
such grievances adjusted, without the inter- 
vention of the bargaining representative, as 
long as the adjustment is not inconsistent 
with the terms of a collective-bargaining 
contract or agreement then in effect: Pro- 
vided further, That the bargaining repre- 
sentative has been given opportunity to be 
present at such adjustment. 

(b) The Board shall decide in each case 
whether, in order to assure to employees the 
fullest freedom in exercising the rights guar- 
anteed by this Act, the unit appropriate for 
the purposes of collective bargaining shall be 
the employer unit, craft unit, plant unit, or 
subdivision thereof: Provided, That the 
Board shall not (1) decide that any unit is 
appropriate for such purposes if such unit 
includes both professional employees and 
employees who are not professional em- 


ployees unless a majority of such profes 
sional employees vote for inclusion in such 


Sub-paragraph (a) is of interest to 
all. The quoted portion of sub- 
paragraph (b) is of particular im- 
portance to professional employees. 

The foregoing is a simple statement 
of possible courses of action. Ac- 
complishment of any one of the ob- 
jectives mentioned may become far 
from simple. 

If a group of professional employees 
becomes properly organized, petitions 
the employer to recognize it as the 
official representative for all profes- 
sional employees affected, and the 
employer agrees, the situation may be 
established without complications 
and without necessity of certification 
by the National Labor Relations 
Board. 

However, if on request of a ma- 
jority of a group of professional em- 
ployees, their employer declines to 
extend official recognition, or if some 
competing organization contests the 
right of the group to serve as the ex- 
clusive bargaining agent for the pro- 
fessional employees, further action is 
required in accordance with pre- 
scribed regulations. 

To gain formal certification by the 
NLRB, a proper petition must be 
filed and hearings held to permit pres- 
entation of testimony for and against 
the petitioner. Numerous steps are 
involved and each must be taken 
properly. Final decision, of course, 
rests with the NLRB. 

Because the various procedures re- 
quired and the possible complications 
involved sometimes become rather 
complex, detailed elaboration in this 
brief statement is not warrantéd. 

It is recommended that any group 
of professional employees in doubt as 
to a desired course of action consult 
with the nearest Regional Director of 
the National Labor Relations Board 
or address the Board directly at its 
office, Washington 25, D.C. Infor- 
mation so received, can do much to 
help in charting an effective course. 
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Effect of eccentricity on steel columns cannot be safely ignored 


EFFECTS of eccentricity in applying 
loads to steel columns are quite often 
neglected in engineering practice. 
This is particularly true in the case 
of beam-to-column flange connec- 
tions. 

Of the many reasons given for the 
omission of eccentricity, two are 
prevalent. One is that the analysis 
for eccentricity is cumbersome and 
often difficult, thus not practicable 
in an engineering office. The second 
is that the maximum moments in- 
duced by eccentricity occur at the 
beam-to-column connections, whereas 
the dangerous buckling point for the 
column is midway between beams, 
where the moments due to eccentricity 
are a minimum. It is argued that, 
for the combined effect of axial loads 
and eccentric moments, larger allow- 
able stresses should be used than those 
permitted by the column formulas. 

A practical example is here given 
to show that the effect of eccentricity 
cannot safely be ignored, and that 
proper designing calls for larger col- 
umn sizes than those required for 
vertical loads only. A_ graphical 
solution, based on the fixed-point 
method, is presented in Fig. 1. This 
is especially suited for quick analysis 
and is sufficiently accurate for design 
purposes. 


Importance of Eccentricity Illustrated 


Four floor heights of 18 ft, 15 ft, 
20 ft and 15 ft respectively, are each 
divided into three equal parts, Fig. 
lL (a). At each floor level, these one- 
third parts are interchanged; the re- 
sulting location is shown by dashed- 
and-dotted lines, Fig. 1 (0). Start- 
ing from the bottom, an arbitrary 
line is drawn until it intersects the 
dashed-and-dotted line. From the 
intersection of this arbitrary line and 
the line indicating the second one- 
third division of the first span, a line 
is drawn through the intersection of 
the column and beam center-line 
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until it reaches the first one-third 
division of the second span. Then a 
connecting line is drawn through this 
point and the intersection of the arbi- 
trary line and the dashed-and-dotted 
line. Where this connecting line 
intersects the column line, there is the 
location of one of the “‘fixed points.” 
It can be proved by trial that the 
arbitrary choice of the first line has 
no bearing on the location of the 
fixed point. Starting anew from this 
fixed point, the procedure is repeated 
until all the fixed points are estab- 
lished. 

It is characteristic of these fixed 
points that they indicate the ‘‘fixity’’ 
of the members. Consequently, the 
true and final carryover of any 
moment, applied at any floor level, 
may be obtained by running a line 
from the moment through the fixed 
point to the next floor line, and then 
continuing the line through the subse- 
quent fixed points in a zig-zag fashion. 


FIG, 1. 


steel columns. 
= 80 kips 
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The roof load of 80 kips produces a 
moment of 80 X 0.7 = 56 ft-kips 
Applying this moment at roof level 
and running a continuous line through 
the fixed points, Fig. 1 (c), a com 
plete moment diagram is obtained 
The fourth-floor load of 200 kips 
produces a moment of 200 X 0.7 = 
140 ft-kips. This moment is to be 
divided into two parts, one above and 
one below the floor line, in the inverse 
ratio of column lengths. From the 
moments, continuous lines are drawn 
through the fixed points. This pro- 
cedure is to be repeated for each 
loading at each floor line, as shown in 
Fig. 1 (d), (e), (f), and (g). The last 
diagram of Fig. 1, (4), shows the com 
bined maximum moments, with and 
without the influence of the crane load 
of 100 kips. The shaded areas repre- 
sent the moments on the clear spans, 
between the faces of the beams, 
which are to be used in the actual de 
sign of the structure. 


EXAMPLE ILLUSTRATES necessity of taking eccentricity into account in design of 
See Tables I and II for required section with and without eccentricity effect. 
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The results of Tables I and II 
clearly indicate that the omission 
of bending stresses in columns due to 


eccentricity of applied loads results 
in a reduced safety factor. It is 
hoped that the graphical solution 
presented in this article will be of 
practical value to designers. 

The following terms are used in the 
example 


WV = bending moment due to eccentricity 
as shown on Fig. 1(/), in ft-kips 
distance between floors, ft 
least radius of gyration 
axial unit stress that would be per 
mitted if axial stress only existed 
F, = bending unit that would be 
permitted if bending stress only 
existed 
f actual axial unit stress, kips per sq in 
actual bending unit stress, kips per 
sq in 
maximum combined unit stress, kips 


L = 


stress 


per sq in 
B bending factor, see Manual of AISC, 
loads on 


chapter on allowable 


columns 


+ F should be less than unity 














TABLE |. STEPS IN SELECTING A COLUMN, TAKING ECCENTRICITY 
INTO ACCOUNT 
SECTION EQUIV. VERT. LOAD 
AccuM REQ'D DUE TO ECCENTRIC 
VBRT OMITTING CONNECTIONS (SEE TOTAL 
LOCA LOADS, BENDING L Fic. | FOR MOMENTS LOAD FINAL 
TION KIPS STRESSES , Fa Ww xX 12 X By xips) KIPS SECTION 
ith fl. to 80 14 WF 43 95 12.62 162 242 14 WF 61 
roof 
3rd fi. to 380 14 WF 87 65 14.95 95 475 14 WF 111 
4th fl 
2nd fi. to 480 l4 WF 103 1s 15.88 126 606 14 WF 136 
ird fi 
ist fl. to 630 14 WF 142 54 15.59 82 712 14 WF 158 
2nd fi 
TABLE II. STEPS IN INVESTIGATING A COLUMN, DESIGNED BY 
IGNORING ECCENTRICITY 
P P ‘ vi fa fo 
- b= zs 
LOCATION “ A S fa +f Fa Fo 
ith fi. to at ends 6.33 12.82 19.15 6.33 12.82 =- 1.14 
roof midway 6.33 7.65 13.98 12.62 20 
3rd fl. to at ends 14.90 3.74 18.64 14.90 , 3.74 _ 1 19 
ith fl mid way 14.90 1.74 16.64 14.95 20 
2nd fi. to at ends 15.90 4.18 20.08 15.90 4.18 _ 191 
3rd fl mid way 15.90 1.10 17.00 15.88 20 
Ist fl. to at ends 15.10 1.96 17.06 15.10 1.9% _1 9, 
2nd fi mid way 15.10 1.17 16.27 15.59 20 





Nomograph provides method for comparison of weir formulas 


WITHOUT DOUBT, the most ele- 
mentary device for measuring open 
channel flow is the rectangular, 
sharp-crested weir in which the end 
contractions are completely sup- 
pressed. For over a hundred years 
now, experimenters have more or 
less concentrated on _ this type of 
weir in an effort to arrive at a for 
mula which might serve as a basis 
for the more complicated types. 
The general formula, however, seems 
to elude each successive investiga- 


tion, so that in summing up the 
results, one finds almost as many 
separate and distinct formulas as 


there have been investigators. The 
difficulty dates back to 1844, when 
Weisbach first proposed to account 
for the velocity head in the approach 
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channel. The variety of empirical 
formulas published since that time 
borders on the fantastic. 

This article makes no attempt to 
evaluate the various formulas but 
rather affords an opportunity for 
their comparison. To the writer's 
knowledge, all previous attempts at 
comparing weir formulas have been 
limited either by insisting on a par- 
ticular value of head or in some other 
manner. 

The notation employed is: 

0 = 
L = 
P = height of weir 


rate of discharge 


length of weir 


H = head on weir 
D=P 
Q/L 


+ H = depth of approach 


& 
Ml 


CHARLES GRANT EDSON, Assoc. M. ASCE 


Assistant Professor of Hydraulics, College of Engineering, University of Florida, Gainesville, Fla. 


All units are expressed in the foot- 
second system, and the flowing agent 
is water. The discussion is confined 
to the five representative formulas 
given on Fig. 1. The formula of 
Fteley and Stearns (1883) is homol- 
ogous to Francis’; that of Frese 
(1890), to Bazin’s; ete. 

Eqs. 1 through 4 may be written 


q = f(H) + o&A)/D* 


even as Eq. 5 becomes 
q = f(A) + oA)/P 


where f and @¢ represent functions of 
II only. Thus Eqs. | through 4 
reduce to 


q-f-9¢/D?=0 
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For) 





as 


wl 





which in determinant form becomes 


q 0 1 q 0 1 
—1/D* 1 0= —1/D? ! 1=0 
f ¢ 1 t/(@¢ + 1 /(@ + 1) 1 


while Eq. 5 reduces to 


In both cases, the second form of the 
determinant is obtained from the 
first by adding the second column 
to the third and then dividing each 
row by the element in the third 
column. 


It can be shown that the first two 
columns in the final determinant of 
Eq. 6 may be used as coordinates in 


constructing an equivalent nomo- 
graph. Thus 

x, = 0 ’ Me - q 

Xp = 1 ’ Y= —!1 D? 

Xy = /(@ + 1), yn = f/(@ + 1) 


By the same token, the nomographic 
coordinates for Eq. 7 become 


2 
| 
| 
— 
~) 


Xn = $/(o + 1), yn = f/(@ + 1) 























TABLE |. DATA FOR FIG. 1 
FORMULA FUNCTIONS COORDINATES 
H f ? Xn Yu 
Francis , 3.33H1-5 0. 866H*-5 o/(@+1) f/er+V 
Bazin ; (3.25H + 0.0789) Hes (1.79H + 0.0434) H?+ o/(@ +1) S/o +V 
King 3.34H1-« 1. 87H3-« o/(@+) f/e+ DV 
Swiss H + 0.0052 (3.29 + 0.0108/H,))H'5 (1.64 + 0.0054/H,)H** ¢/(@+1) f/le + V 
Rehbock H + 0.0036 3.23H,! 0.435Hi25 o/(@+1) S/e + 
26% 1Oy 
y 
Sg 4 
A y) 
244 a = | 
| Mi 1.2 } Scales 
Py 1.0 
a s Ao 14) 00+ te! 
224 $ Yas 00 O11 
<= AS 
08/7 Ex? yread OM Weir j, ‘ 
. ft ¥ 1.6 
204 908 YF 5 Bazin 18 
” oe" 1.0 
£ 
‘*) 
c 
2 
a 
= 
3 
= 
a 
a 
vw 
Be 
c 
a 
i 
= 
£ 
2 
ra) > 
2.0 S 
/ 18 bs 
065 /f i = 184 8 
REPRESENTATIVE WEIR FORMULAS\ fc $1 41202 
0.44 Francis (1883 . ec | 82 
Q=3.33 [1+0.26 (H/D)?} LH} 5 (1) sc,,| Ss 
Bazin (1888 a Fl4¢s 
0.2 Q=(3.248 +0.0789/H) [1+0.55 (H/D)2} LH! 5... (2 S- lise 
01 King (1918 =< pe 
Q=3.34 [1+0.56 (H/D)?] LH 47.00 & = 
0.0 Swiss Society of Engineers and Architects (1926) 1 oy 1.0 ed 
Q= [3.288 +0.0108/1H +0.0052)) [1+0.5 (H/D)? ] LH}... (4 Log 
Rehbock (as revised, 1929) | 
Q=[3.228+6.435 (H+0.0036)/P] L (H+0.0036)!-5.. .(5) 0.9+08 
FIG. 1. NOMOGRAPH based on Eqs. 8-11 affords method of comparing five weir formulas. 


Within its declared limits, Rehbock formula is considered as closest available approximation 


to absolute standard against which all other formulas should be checked. 
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To facilitate the use of the foregoing 

data in actual construction, it be- 

comes expedient to define a set of 

rectangular coordinates as follows: 
Fr ag y =x+y 


whence 


i =G., y, =. (8) 
xn = 1, yn = 1 — 1/D*.. .(9) 
xp =1, yp = 1 — 1/P..(10) 
x's = Xe, ¥'n = Xu + Yn (11) 


where the required values of xq and 
Yu are to be computed as indicated in 
Table I. 

Based on Eqs. 8 through 11 and 
the data contained in Table I, Fig. 
1 is then constructed. The maximum 
and minimum experimental values of 
H available in the derivation of each 
formula are indicated by the numbers 
which appear to each side of the name 
assigned to the corresponding H-scale. 
It may also be of interest to note that 
for x’ = y’ = 0, both Q and H/ are 
zero, while for x’ = y’ = 1, the 
quantities H, D, and P are all in- 
finite. 

For any combination of P and H 
values, straight lines on Fig. 1 afford 
a visual comparison of the five weir 
formulas under consideration. In 
fact, for Eqs. 1 through 4, the four 
straight lines must all pass through 
the same point on the D-scale; so 
that the steeper the line, the higher 
the value of g. To obtain the value 
of q for Eq. 5, the straight line must 
be fixed by a point on the P-scale, 
thereby precluding a direct compari- 
son with the other four equations. 
Within its declared limits, however, 
the Rehbock formula is perhaps the 
most accurate weir formula yet de- 
vised, and is included in Fig. 1 as 
the closest available approximation 
to the absolute standard against 
which all other formulas should be 
checked. 





EXAMPLE 


For P = 1.J0andH = 0.6, find D =P+H 
=10+ 06 = 1.6 


Then from the straight lines on Fig. 1: 


qd. IN CFS ERROR 
FORMULA PER FT IN Percent* 
Francis 1.604 2.02 
Rehbock 1.637 0.00 
Swiss . 1.648 +0.67 
Bazin 1.692 +3.36 
King 1.700 +3.85 


* Based on the assumption that the Rehbock 
formula is correct. 
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Excessive Leakage in the Brooklyn-Battery Tunnel 


To THe Epitror: The New York Times 
on July 14 had an article by Joseph C. 
Ingraham in which he described the ex- 
cessive leakage in the Brooklyn-Battery 
Tunnel and quoted the general manager 
of the Triborough Bridge and Tunnel 
Authority as stating that this was ‘‘one 
of the more ‘screwy,’ irritating and un- 
expected operations connected with tun- 
nel maintenance,”’ and also that “the 
men who designed and built this $80,000,- 
000 facility were confident it would be a 
‘dry’ tunnel for the most part.” 

Judging from the description, the leak- 
age is indeed excessive and much greater 
than in any of the other vehicular tun- 
nels in New York City. As the chief 
engineer of the New York City Tunnel 
Authority until October 1945, and there- 
fore as the engineer responsible for de- 
signing the Brooklyn-Battery Tunnel, 
I felt and do feel confident that the tun 
nel, as designed, with the water-tighten- 
ing as specified, would have been a dry 
tunnel if the specifications had been ad 
hered to. 

The writer has designed, built, oper- 
ated and maintained vehicular 
tunnels, among them the Holland Tun- 
nel and the Queens Midtown Tunnel, 
and he has been either chief engineer or 
consulting engineer on all the cast-iron- 
lined vehicular tunnels built in the 
United States and one in Europe. He 
was responsible for the maintenance of 
the Holland Tunnel for the first three 
years of its operation and of the Queens 
Midtown Tunnel for five years. 

The Queens Midtown Tunnel, the 
first vehicular tunnel to be built under 
the East River, is for the greater part of 
its length in soft heavy ground, but for 
intermittent short stretches it is in self- 
supporting rock, where a lighter cast- 
iron lining is used than in the soft heavy 
ground. In the maintenance of that 
tunnel, it developed that during the 
winter season when, owing to the lowered 
temperature, the cast-iron segments con- 
tract, those parts of the tunnel in rock 
showed some leakage, which was not the 
case in the parts of the tunnel in soft 
ground. 

The customary method of making 
cast-iron tunnels watertight is to calk 
with metallic lead the joints between the 
segments from which the tube is built. 
In a vehicular tunnel used by the travel- 
ing public, sometimes in open automo- 
biles, it is of the greatest importance that 
the tunnel be watertight so as not to 
annoy the public and also to preserve 
the interior finish and appearance. It 
was obvious to the writer, as chief engi- 
neer of the New York City Tunnel 


many 
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Authority, that on the Brooklyn-Battery 
Tunnel, which would have two-thirds of 
its length in rock and only one-third in 
soft ground, it would be necessary to 
develop methods of calking the joints 
between the segments in the rock with 
something in addition to the metallic 
lead. For the purpose of developing 
such a material, extensive research and 
laboratory tests and tests on full-size 
cast-iron segments were made. 

From these tests and research a ma- 
terial was developed which met the re- 
quirements. It was specified in the 
printed construction contracts for the 
rock portion of the Brooklyn-Battery 
Tunnel, which were awarded in 1941, 
“The joints in the cast-iron 
lining of the tunnels shall be made water- 
tight by continuous calking of asphalt- 
impregnated braided gasket and metallic 
lead placed in the calking recesses. .. .”” 
At the time of the shutdown of construc- 
tion work on account of the war, the ex- 
cavation from the Manhattan side, which 
is in self-supporting rock, had advanced 
2.800 ft in each tube, but the cast-iron 
lining had not been erected in that por- 
tion of the tunnel. The Brooklyn one- 
third of the tunnel is in soft ground and 
has no leakage. 

When the Triborough Bridge Authority, 
now the Triborough Bridge and Tunnel 
Authority, took over jurisdiction of the 
Brooklyn-Battery Tunnel in 1945 and 
resumed construction work after the war 
shutdown, the new management, for some 
reason unknown to the writer, modified 
the construction contracts and eliminated 
the asphalt-impregnated braided gasket. 
Only the metallic lead for calking the 
joints was used. In my opinion this 
omission is the principal reason why the 
Brooklyn-Battery Tunnel shows excessive 
leakage. 

Actual use of the Brooklyn-Battery 
Tunnel by traffic permits a check on 
another article which appeared in the 
public press. In the September 13, 
1947, issue of The New Yorker the gen- 
eral manager of the Triborough Bridge 
and Tunnel Authority was given as the 
source of the statement that ‘‘the Brook- 
lyn-Battery Tunnel was foredoomed to 
lose more money than any other tunnel 
of any kind in history.” 

On July 31, 1950, the New York Times 
quoted the same source as stating that 
from its opening day on May 25 to June 
30, 1950, the tunnel had handled 1,373,- 
383 vehicles and collected $490,335.42 
in tolls, and that the new tunnel would 
“greatly improve the Authority's finan- 
cial picture.” 

On May 12, 1951, the New York World- 


as follows: 


Telegram and Sun further quoted the Tri- 
borough Bridge and Tunnel Authority's 
general manager to the effect that during 
the first twelve months’ period of opera- 
tion of the Brooklyn-Battery Tunnel it 
handled 13,500,000 vehicles, that the gross 
revenue from tolls was $4,700,000, and 
that the operation and maintenance costs 
were $900,000, leaving a net revenue of 
$3,800,000. 

At the time of financing the tunnel, 
the writer, as chief engineer of the New 
York City Tunnel Authority, on July 1 
1940, certified to the RFC, which fi 
nanced the tunnel, that the estimated 
traffic in 1950 would be 12,400,000, and 
in 1951, 12,800,000—substantially less 
than what the actual traffic count proved 
to be. As may be seen, the original esti- 
mate was conservative and sound. 


Ove Sincstap, M. ASCE 
Consulting Engineer 


New York, N.Y. 


Value of Actual Anchor- 


Bolt and Concrete Stresses 


To tHe Eprror: Mr. Hauer’s com- 
ments in the July issue (p. 54) on my 
article, ‘“Base Plates for Fixed-End Col- 
umns Should Be Designed to Resist Up- 
lift’’ (April issue), are noted with interest. 
However, I feel that although the required 
anchor-bolt area is determined by the 
handbook method, a check on the design 
should be made to determine actual con- 
crete and bolt stresses. These values are 
essential for proper design of the base de- 
tails and determination of bond lengths 
for the bolts. The handbook also gives a 
series of charts prepared for investigation, 
but each solution entails the determina- 
tion of values from three charts. 

The method outlined in my article was 
intended to show that actual anchor-bolt 
and concrete stresses could and should be 
designed for on the basis of current theo- 
ries. Also, I wish to point out that the 
method is valid only where the base plate 
and column are integrally connected. 
Where the column is only in bearing on 
the base plate, the design procedure to be 
followed is outlined in the Procedure 
Handbook of Arc Welding Design and 
Practice. 

I would also like to call attention to the 
fact that in my article the reference to 
Eq. 6 in the title for Fig. 2 should be to 
Eqs. 1 and 3 (April 1951 issue, p. 46). 

STEPHEN W. WATERMAN, Jun. M. ASCE 
Designer, Foster-Wheeler Corp. 


New York, N.Y. 
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NEWS 





Engineers and Architects Join in Recommending 


Improved Procedures for Award of A-E Contracts 


The procedure for the negotiation of 
Architect-Engineer contracts for defense 
construction is of prime importance to all 
members of the profession, whether in 
private practice, local, state or federal 
agencies and bears directly on the effec- 
tiveness of the nation’s defense construc- 
tion program. The possibility exists 
that the procedure favored by the mili- 
tary, if accepted, might cause damaging 
changes in long-established and proven 
customs for negotiation for professional 


services at all levels of government and 
in all private practice. 

Because of the possible far-reaching ef- 
fects of the proposed governmental pro- 
cedures, the ASCE Committee on Private 
Engineering Practice has requested that 
the subject be presented fully to the en- 
tire membership of the Society. The 
Committee Report of April 2, 1951, fol- 
lows, with a statement of developments 
subsequent to that date of concern to 
members. 


Joint Report of Committee on Private Engineering Practice and 
ASCE Representatives on Joint Committee of the Design Professions 


(Relating to Current Practice of Certain Federal Agencies 
in Awarding and Administering Contracts for Professional 
Engineering Services on Defense Construction Projects) 


1. During the past few months the 
headquarters office of the Society has 
been made increasingly aware of general 
dissatisfaction regarding certain current 
federal practices concerning engineers. 
This dissatisfaction is expressed by many 
professional engineers who have had con- 
tacts with certain agencies of the fed- 
eral government in connection with the 
awarding of contracts for engineering 
services on defense construction proj- 


ects. It also is understood members of 
the American Society of Mechanical 
Engineers, the American Institute of 


Electrical Engineers and the American 
Institute of Architects, also have voiced 
dissatisfaction with these practices. 
Through appropriate official action, the 
question was referred by ASCE to its 
standing Committee on Private Engi- 
neering Practice for investigation and 
report. This is the report of the Com- 
mittee, and it presents the subject in 
some detail. The report is offered for the 
information of the Board of Direction and 
as a supporting document, if desired, for 
submission with any recommendation the 
Society may decide to present to the 
governmental authorities directly con- 
cerned with the problem. 

2. The Committee has reviewed many 
of the complaints made by members of 
the Society. Members of the Committee 
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also have discussed the subject informally 
with government officials who are in 
immediate charge of awarding engineering 
contracts. These discussions were for 
the purpose of obtaining direct and au- 
thoritative information. 

3. There is lack of uniformity in the 
practices of certain governmental agen- 
cies in making awards for engineering 
services. It also appears that negotia- 
tions on the subject of fees have been con- 
ducted by some of the agencies in what 
seems to your Committee to be an arbi- 
trary and unprofessional manner. The 
Committee also has learned that steps 
now are being taken by the Munitions 
Board to prescribe uniformity of practice 
in the Department of Defense. 

4. The time-honored custom and 
practice of establishing fees for engi- 
neering services is covered fully in the 
July—October, 1949, report by this Com- 
mittee entitled ‘‘A Method of Estimat- 
ing Fees for Professional Civil Engi- 
neering Services’ (CiviL ENGINEERING, 
August 1949, page 49, and December 
1949, page 53). Reasonable, average 
fees for projects up to $2,000,000 in 
costs are indicated by curves in the re- 
port. These show neither maximum nor 
minimum percentages, but are guide 
lines only. While the curves presented 
in this report do not extend beyond $2,- 


000,000 in total cost, they may be used 
to establish fees for major components of 
work in projects for which total esti- 
mated cost is considerably in excess of 
$2,000,000. It is recognized that fees 
for some projects involving a substantial 
amount of repetitive design or the adap- 
tation of standard plans should be lower 
than those shown in the “Interim Re- 
port,’’ but the same general procedure 
and pattern outlined in that report can 
be followed. 

5. The principal objections by civil 
engineers engaged in consulting and 
design work with respect to negotiation 
of fees are directed to current practices 
by many government negotiators. Cer- 
tain agencies attempt to negotiate, and 
in some cases have negotiated, the amount 
of engineering fees by standards of their 


own devising. These standards vary 
widely from office to office and often de- 
part radically from the established 


customs of the engineering profession. 

6. So far as certain agencies are con- 
cerned, as shown by contracts already 
negotiated, there appears evidence of 
present and future difficulty which will 
do injury not only to individual engineers 
but to the engineering profession. Such 
injury will be inimical to the public 
interest and damaging to the defense 
program. Engineering firms have en- 
tered into contracts on the assumption 
that they would be dealt with fairly as 
professional people. Material financial 
losses are faced by some of these firms 
because of the fact that no provision has 
been made for an equitable adjustment of 
fees. 

7. When the facts become generally 
known to engineers, it is the opinion of 
this Committee that there will be few 
engineer firms willing to risk financial 
losses inherent in the engineering con- 
tracts now offered. This would presage 
failure to get defense projects completed 
as soundly, economically and promptly 
as practicable. Economy and _ public 
interest are best served by employment 
of comp2tent engineers adequately com- 
pensated for their professional services. 

8. . This Committee understands that 
the law controlling current defense proj- 
ects is the Federal Property and Ad- 
ministrative Services Act of 1949. The 
Section of this law pertinent to engineer- 
ing fees (section 304—) reads in part as 
follows: 

‘*. . . a fee inclusive of the contractors 

costs and not in excess of 6 per centum 

of the estimated cost, exclusive of fees 
as determined by the agency head at 
the time of entering into the contract, 
of the project to which such fee is 
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applicable is authorized in contracts for 

architectural or engineering services 

relating to any public works or utility 
project.”’ 

9. The “contractor,” named at the 
beginning of the above quotation refers 
to the engineer or architect who is party 
to the contract. The wording, “‘ex- 
clusive of fees as determined by the 
agency head at the time of entering into 
the contract,”’ refers to legal, real estate 
agency and other fees including the engi 
neering fee. If this phrase is considered 
parenthetically in the reading of this 
clause in the law, it is clear that the Con 
gress intended to follow long-established 
custom and to authorize engineering 
and architectural fees to be based upon a 
percentage “‘of the estimated cost of 
the project to which such fee is appli 
cable.” 

10. In many cases the current prac 
tice for negotiating engineering fees by 
some defense agencies is to base the engi 
neer's fee, not on a percentage “‘of the 
estimated cost of the project’ but on the 
estimated cost to the engineer for doing 
the engineering work required, plus a 
profit not to exceed 10 percent of such 
estimated District officers of 
these same agencies have been quoted by 
engineers as having advised that this 
new basis for fee negotiation is pre 
scribed by law or by regulation equiva 
lent to law 

11. Following a written request to the 
Corps of Engineers for the legal justifi 
cation behind this new method for basing 
engineering fees, we were advised by the 
Corps of Engineers as follows: 

“As indicated in your letter, there is no 
statutory provision limiting the profit 
to be paid to an architect-engineer un 
der a contract for the production and 
delivery of designs, plans, drawings 
and specifications to 10 percent of the 
estimated cost to the architect-engi 
neer of his performance thereunder. 
The Department of the Army, how 
ever, has administratively determined 
that no higher percentage of profit 
shall be paid under an architect-engi 
neer contract. This office is bound by 
such policy.”’ 


costs 


It is the considered opinion of this 
Committee that this administrative deter 
mination is without valid grounds, is 
contrary to long-established practice 
in the profession, and is contrary to the 
intent of the law under which these 
projects are authorized and financed. 

12. All of the contracts between the 
government and engineering concerns on 
defense projects are subject to renego 
tiation. The law so provides, as other 
laws also provided for similar contracts 
during World War II. We know of no 
engineering firms who object to such a 
provision, nor does this Committee op 
pose it. The renegotiation requirement 
provides adequate safeguard against ex 
cessive profits from defense work by any 
engineering firm. Such being the case, 
we have difficulty in understanding why 
this “administratively determined”’ radi- 
cal departure from customary procedure 
has been adopted. 
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13. Since all contracts are subject to 
renegotiation after performance, the 
amount of estimated profit or loss which 
may accrue to the engineer on a particular 
project or the accounting procedures 
used by the engineer in estimating what 
he thinks his fee should be are properly 
the direct concern of the engineer rather 
than that of the government negotiator 
when the engineer's fee is first being ne- 
gotiated. The amount of the fee which 
the engineer proposes is properly the 
direct concern of the negotiator, also 
that the fee proposed is ‘‘not in excess of 
6 per centum of the estimated cost 
of the project." The methods used by 
a government contracting agency to reach 
its own conclusions as to the propriety 
of any fee proposed by an engineering 
firm are the business of government. 
It is deemed by this Committee to be 
improper and unprofessional for federal 
contracting officials to tabulate their 
opinion as to the amounts of the various 
costs which the engineer may meet in 
doing the job, to base the engineer's 
fee on such estimates and to force the 
engineer, as a condition of award of the 
job, to subscribe to the government’s 
figures or to figures closely similar. 

14. It is the opinion of this Commit 
tee that it is the proper concern of gov- 
ernment to use every practicable means 
to assure that the best-qualified engineers 
available are engaged for each federal 
construction project. It is the concern of 
government to make certain that the 
designs and layouts produced by the 
engineers on any project meet the func- 
tional requirements of the project in a 
manner whereby the construction re- 
quired can be accomplished on time and 
with the least expenditure of federal 
funds. It is the concern of government 
to make certain that no one makes an 
excessive profit through the perform 
ance of a government contract of any 
kind. 

15. To these ends, application of pro 
visions for maximum fees, renegotiation 
and other safeguards established by law 
are proper responsibilities of government. 
The detailed and itemized estimate made 
by an engineering firm as to what it 
thinks it will cost the firm to do the 
engineering work on a project is the 
engineer's responsibility and not that 
of the contracting agency. The engi- 
neer’s books and records are open to 
government renegotiation boards as well 
as to the U.S. Income Tax Bureau. Engi 
neering firms cannot retain excessive 
profits on federal projects even if they 
should collect them. 

16. As to almost any engineering 
contract now in force with agencies of 
the Department of Defense, the prin- 
cipal “bone of contention”’ and the major 
source of financial loss to the engineer 
centers on the question of the scope of 
the project. Itis here that many examples 
of injustice to the engineer are found. 
Of necessity, many defense projects are 
hastily conceived at the outset and it is 
not practicable for the “government to 
describe every element with meticulous 
care. Nor is it always practicable for the 


government to estimate closely the prob 
able cost of the construction of each 
element. It is obviously unfair, how 
ever, to require the engineer to take all 
the chances which result from failure by 
the government to describe definitely the 
scope of the work or from grossly inac 
curate government estimates of project 
costs. A far more accurate delineation 
of the scope of each defense project than 
is usually made must be furnished if the 
government is to deal fairly with the engi 
neering firms called upon to design these 
projects. In cases where this is im 
practicable, provision should be made to 
adjust an engineer's fee to fit the project 
with the estimate of construction costs as 
finally developed by final plans as ap 
proved by the government. 

17. With a properly detailed de 
scription of the scope of a project and a 
proper breakdown of its several ele 
ments, the government and the engineer 
can make a reasonably accurate esti 
mate of probable construction costs 
This, in turn, makes possible a clear basis 
for fee negotiations between the engi 
neer and the government. Deficient 
description of scope and correspondingly 
inaccurate estimates of cost now result 
in a determination of a fee which fre- 
quently bears little relation to final esti- 
mates of costs as they are developed 
during design of the project. 

18. In many of the controversies 
which develop, the scope of the project 
has been increased materially but the 
engineer is held to his original fee. As an 
illustration of this feature, an engineer 
recently advised this Committee that he 
entered into a contract covering design 
and supervision of construction of a 
military base. The scope of the project 
was sketchily outlined on plans and fur 
ther described briefly in writing. One 
element of the project was described as 
“Necessary Public Utilities,” and this 
item was followed by the government's 
estimate for that part of the work in the 
amount of $200,000. This estimate was 
properly a factor in arriving at the fee for 
engineering on the project. When the 
project was finished the cost of the utili 
ties proved to be about $2,000,000 in- 
stead of $200,000. The engineer, how- 
ever, was not allowed any increase in his 
fee for designing $2,000,000 worth of 
utilities instead of the $200,000 worth de- 
scribed to him when his fee was negoti- 
ated. The government officials in this 
case are reported to have held that the 
consulting engineer agreed on a fee for 
designing the public utilities for the proj 
ect, and it was his hard luck that they 
proved more extensive than the govern 
ment had indicated in its estimate. It 
appears to this Committee that any such 
procedure is unfair. It exemplifies sharp 
practice at a level to which agencies of 
government, by law or regulation, should 
be forbidden to stoop. 

19. A somewhat different type of ex 
ample of failure on the part of the govern 
ment properly to delineate the scope of 
work to be done by the engineer is illus 
trated by another project. In this case, 
as it was described to the Committee, 
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the fee was negotiated on what appeared 
to be an adequate description of the 
project and a reasonably accurate esti- 
mate of construction. Schematic stand- 
ards were furnished as also was a topo- 
graphic map of the project area. One 
of the first duties of the engineer was to 
make a project layout placing the build- 
ings, locating roads, utilities and the like. 
This was done with the consultation and 
advice of the officer in immediate charge 
of the project. The layout was ap- 
proved by the officer and sent to a higher 
level for concurrence. Higher level 
changed radically the original instructions 
and ordered the plans remade. This 
was done, but later higher authority de- 
cided to go back to the original idea and 
so directed the engineer. The sequence of 
events outlined above, in the opinion of 
this Committee, constitutes improper and 
unfair contract administration unless an 
equitable adjustment of the fee ensues. 

20. These two examples cited do not 
represent isolated or infrequent cases 
They appear to be typical of common 
practice. The frequent lack of proper 
delineation of the scope of defense proj- 
ects and the scope of the work required 
of engineering firms employed on them 
demands correction as does the all too 
frequent occurrence of inadequate esti- 
mates by the government's engineers as to 
project costs. These serious defects in 
procedure on the part of some of the 
Services result in fees which prove inade 
quate when the facts are later developed. 
Renegotiation, however, works only 
in one direction—protection of the govern 
ment against excessive profits. The engi 
neer has no similar protection against de 
ficiencies by government in faulty and 
misleading descriptions of scope of work 
to be done or from gross underestimates 
of project costs, the basic information 
the engineer must have in order to deter 
mine a proper fee. 

21. In view of the present situation 
relating to current practice of certain 
federal agencies in awarding and adminis- 
tering contracts for professional engi 
neering services on defense construction 
projects, the Committee on Private Engi- 
neering Practice of the American Society 
of Civil Engineers makes the following 
recommendations: 

“A. That this report with its recom 
mendations be brought immediately to 
the attention of the Executive Committee 
of ASCE. 

“B. That the Executive Committee 
and the Board of Diréction of the Society 
authorize and direct appropriate officials 
of the Society to bring this report to the 
attention of the chiefs of the federal Ser 
vices directly concerned with design and 
construction of defense projects, to the 
Secretary of Defense, the respective 
Secretaries of Army, Navy and Air Force, 
and to the chairman of the Munitions 
Board. 

“C., That all governmental units 
concerned be requested to promulgate 
regulations regarding private engineer- 
ing firms engaged or to be engaged by the 
government on defense projects in ac- 
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cordance with the following listed general 
principles: 

“1. That engineers and architects 
be recognized as professional men and 
that negotiations for fees for their 
services be conducted on a professional 
level. 

“2. That calling bids for profes- 
sional services or methods of negotia- 
tion leading to the same result, is un- 
professional and should be specifically 
forbidden. 

“3. That fees under fixed price 
contracts be lump sums negotiated on 
the basis of a percentage of the esti- 
mated project cost. 

“4. That the fixed fee under cost 
plus-fixed-fee contracts be actually a 
fixed fee as long as the scope of the 
work under the contract remains un- 
changed. 

“5. That the scope of the work be 
carefully and sufficiently defined for 
each project so as to enable changes in 
scope to be determined. This should 
be understood to require an adequate 
description of all principal elements of a 
project with the government's estimate 
of cost for each, and a ‘Total Estimate 
of Project Cost’ so derived. Changes 
in scope of work should be prescribed as 
including unreasonably inaccurate pre- 
liminary estimates, changes in basic 
criteria and increases or decreases in 
number, size or extent of facilities. A 
percentage tolerance of, say, 15 or 20 
percent up or down from the govern 
ment’s estimates, could be agreed upon 
during fee negotiations as determining 
the reasonableness of such estimates 
A change of scope should be recognized 
as justification for a supplemental 
agreement providing an equitable ad- 
justment of fee. 

“6. That ‘Letters of Intent’ state 
definitely the work required there 
under and contain provision for pe- 
riodic payments of engineering costs of 
work performed pending the negotia- 
tion of a contract. Should the project 
be cancelled after work has been per 
formed under a ‘Letter of Intent,’ its 
terms should provide that an equit- 
able fee shall be negotiated for the 
professional services furnished prior to 
such cancellation.” 


Respectfully submitted, 
N. T. Veatcu, Chairman 


April 2, 1951 
AIA and NSPE Concur in ASCE Report 


The April 2 report as above quoted was 
approved by the Board of Direction of the 
Society, and copies were transmitted to 
the American Institute of Architects and 
to the National Society of Professional 
Engineers. These organizations had pre 
viously declared interest in the subject 
and, like ASCE, had had informal discus 
sions on it with military officials con- 
cerned. Both of these societies, through 
their governing bodies, declared complete 
concurrence in the ASCE Committee re 


port, adopted the recommendations of the 
report, and so notified the chiefs of the 
three military engineer groups—Corps of 
Engineers, Army, Bureau of Yards and 
Docks, Navy, and Installations Section, 
Air Force—as well as the Secretaries of 
War, Navy, Air, and Defense. 

The chiefs of the three military engineer 
groups were officially informed of the 
position taken by the engineers and archi- 
tects on April 11 at a meeting in the office 
of the Chief of Engineers. At that time 
the subject was discussed in some detail 
by the military officials and the delegates 
of the professional societies present. The 
military group advised the civilian group 
that its recommendations would be con- 
sidered carefully before new regulations 
on the subject were promulgated. The 
chairman of the April 11 meeting, the 
Assistant Chief of Engineers, advised the 
representatives of the design profession 
societies present that the three services 
had been directed to formulate regula- 
tions which could be made common to all 
three services covering methods of selec- 
tion of engineers and architects and their 
permissible fees on defense projects. 

The ASCE report of April 2 was critical 
of the procedures then used by the mili- 
tary relating to selection and fees on so 
called architect-engineer (A-E) contracts. 
As the military services involved had in- 
dicated willingness to consider the recom- 
mendations made by the three design pro- 
fession societies, ASCE did not publish its 
April 2 report pending decision by the 
military. The three design profession so- 
cieties were advised in due course that 
such a decision had been reached. Repre- 
sentatives of the societies were invited to 
a meeting called for July 16, 1951, in the 
office of the Chief of Engineers for dis- 
cussion of the subject. 

On Friday, July 13, the headquarters 
office of ASCE received from its ASCE 
field office in Washington a copy of the 
proposed set of regulations. This docu- 
ment was dated July 10, 1951. It was in 
six parts, about ten typewritten pages, 
with Part IV missing. Representatives of 
the three design profession societies con- 
cerned, ASCE, AIA and NSPE, met sepa- 
rately in Washington, D.C., on Sunday 
July 15, to study the new document from 
the military engineer services. During the 
day, Part IV of the proposed regulations 
was made available. On the evening of 
July 15 the representatives of all three de- 
sign groups met at the AIA headquarters. 

The newly received document was dis- 
cussed fully. The joint group reached a 
clear opinion that the regulations pro- 
posed did not differ in principle from the 
earlier procedures then and now in effect 
on many defense projects, on which the 
criticisms voiced in the ASCE report of 
April 2, as well as similar reports by AIA 
and NSPE, were based. By motions 
made and carried without dissent at this 
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joint meeting of about 30 delegates from 
the three organizations named, the fol- 
lowing statement and recommendations 
were authorized. 


Joint Statement and Recommendations by 


ASCE, AIA, and NSPE 


Committees of the American Institute 
of Architects, the American Society of 
Civil Engineers, and the National Society 
of Professional Engineers representing 
upwards of 100,000 professional practi- 
tioners have separately and in joint ses- 
sion carefully considered the document 
relating to the selection and compensa- 
tion of architectural and engineering 
firms, Parts 1 to 6, dated July 10, 1951, 
and unanimously took the following ac- 
tion: 

“1. The American Institute of Archi 
tects, the American Society of Civil 
Engineers and the National Society of 
Professional Engineers are unalterably 
opposed to the subject document as be 
ing contrary to accepted principles of 
professional practice and as being against 
the public interest. 

“2. The American Institute of Archi- 
tects, the American Society of Civil En- 
gineers, and the National Society of Pro- 
fessional Engineers reaffirm the following 
principles 

a. That engineers and architects be 

recognized as professional men and 

that negotiations for fees and for their 
services be conducted on a professional 
level 

b. That calling for bids for profes- 

sional services or methods of negotia- 

tion leading to the same result be dis- 
continued as unprofessional 

c. That fees under fixed-price con- 

tracts be lump sums negotiated on the 

basis of a percentage of the estimated 
project cost. 

d. That the fixed fee under cost-plus 

fixed fee contracts be actually a fixed 

fee as long as the scope of the work 
under the contract remains unchanged. 

e. That the scope of the work be 

carefully and sufficiently defined for 

each project so as to enable changes 
in scope to be determined. This 
should be understood to require an 
adequate description of all principal 
elements of a project with the govern 

ment’s estimate of cost for each, and a 

‘Total Estimate of Project Costs’ 

so derived. Changes in scope of work 

should be prescribed as including un 
reasonably inaccurate preliminary es 
timates, changes in basic criteria and 
increases or decreases in number, size 
or extent of facilities. A percentage of 
tolerance of, say, 15 or 20 percent up or 
down from the government's estimates, 
could be agreed upon during fee nego 
tiations as determining the reasonable- 
ness for such estimates. A change in 
scope should be recognized as justifica- 
tion for a supplemental agreement pro- 
viding an equitable adjustment of fee. 

f. That ‘Letters of Intent’ state defi- 

nitely the work required thereunder 

and contain provision for periodic 
payments of engineering costs of work 
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performed pending the negotiation of a 
contract. Should the project be can- 
celled after work has been performed 
under a ‘Letter of Intent,’ its terms 
should provide that an equitable fee 
shall be negotiated for the profes- 
sional services furnished prior to such 
cancellation. 

“3. The American Institute of Archi- 
tects, the American Society of Civil 
Engineers, and the National Society of 
Professional Engineers propose the crea- 
tion of a commission composed of a rep- 
resentative from each of the three armed 
services, a representative from each so- 
ciety—the American Institute of Archi- 
tects, the American Society of Civil En- 
gineers, and the National Society of Pro- 
fessional Engineers—with a representative 
of the Munitions Board aschairman. The 
duties of the commission to be to formu- 
late a procedure for the selection and 
compensation of architect-engineers. 

“4. Pending the establishment of pro- 
cedure by such commission, the American 
Institute of Architects, the American 
Society of Civil Engineers, and the Na- 
tional Society of Professional Engineers 
recommend that architect-engineer con- 
tracts be awarded in accordance with 
the practice followed by the Army and 
Navy during World War II, which re- 
lated compensation to cost of construc- 
tion. 


July 16, 1951” 
Joint Group Confers with Military Engineers 


The above-quoted joint statement and 
recommendations were read by N. T. 
Veatch, chairman of the ASCE delega- 
tion, at the opening of the July 16 con- 
ference with the military engineers. Rep- 
resentatives of each of the society groups 
commented on present practices by the 
military relating to the subject, and each 
emphatically endorsed in one way or an- 
other the stand outlined in the ASCE 
Committee report of April 2 and the joint 
statement and recommendations of July 
16, above quoted. Mr. Veatch requested 
the military engineers to give careful re- 
consideration to paragraphs. 12 to 15 in- 
clusive of this committee’s April 2 report. 

The conference resulted in a conviction 
on the part of most of the society repre- 
sentatives present that the top-side mili- 
tary engineers in charge of A-E contracts 
sincerely desire to handle these contracts 
along the lines recommended by the three 
design profession groups. The military 
members of the conference stated that the 
representatives of the civilian groups mis- 
understood the wording of the proposed 
regulations, regulations which apparently 
have been and are now in effect in large 
measure. Lack of understanding of these 
regulations was denied, and several engi- 
neers and architects cited examples from 
their own current experiences on defense 
work in support of their denials. 

The conference was adjourned after 











about two and a half hours of friendly and 
free discussion. All present appeared to 
have but one objective, a determination 
of the best method by which the Depart- 
ment of Defense can obtain the best avail- 
able engineering and architectural ser- 
vices on defense projects. It appeared 
conceded that high-quality professional 
services result in lowest project construc- 
tion costs. It was clear that the military 
engineers and architects in charge hold to 
the same professional concepts concerning 
their work as do their civilian brethren. 
The representatives of AIA, NSPE and 
ASCE left the adjourned conference with 
every confidence that the necessary steps 
toward reaching an amicable conclusion 
on this complicated subject will be taken 
promptly by the military authorities. 

The Executive Committee of Engineers 
Joint Council at its July 27 meeting con- 
sidered the general problem as here pre- 
sented. The EJC Committee expressed 
concurrence in the Joint Statement and 
Recommendations. Particular emphasis 
was given to proposal No. 3 of the Joint 
Statement recommending immediate cre- 
ation of a seven-man commission repre- 
senting the military, the engineers and 
architects, and the Munitions Board. 
All the principal national societies of en- 
gineers and the American Institute of 
Architects are now joined in opposing the 
procedures proposed by the military, and 
in urging adoption of a method by which 
those procedures could be modified in a 
manner truly in the national interest and 
satisfactory to the design profession. 

ASCE was represented by its Commit- 
tee on Private Engineering Practice assist- 
ed by other invited members. The ASCE 
group was headed by N. T. Veatch of 
Black & Veatch, Kansas City, Mo. The 
other ASCE delegates were: 

Edmund Friedman, Maurice H. Con- 
nell & Associates, Inc., Miami, Fla. 

Herbert C. Gee, consulting engineer, 
West Palm Beach, Fla. 

Louis R. Howson, consulting engineer, 
Alvord, Burdick & Howson, Chicago, III. 

Eugene L. Macdonald, consulting engi- 
neer, Parsons, Brinckerhoff, Hall & Mac- 
donald, New York, N.Y. 

John H. Morrison, Morrison-Maierle, 
Inc., Helena, Mont. 

Enoch R. Needles, Howard, Needles, 
Tammen & Bergendoff, Kansas City 
Mo., and New York, N.Y. 

Carlton S. Proctor, Moran, Proctor, 
Freeman & Mueser, New York, N.Y. 

Gustav J. Requardt, Whitman, Re- 
quardt & Associates, Baltimore, Md. 

William N. Carey, Executive Secretary, 
ASCE, New York, N.Y. 

Carl E. Beam, Assistant to the Secre- 
tary, ASCE New York, N.Y. 

Joseph H. Ehlers, Field Representa- 
tive, ASCE, Washington, D.C. 
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ASCE Cooperates in First Prestressed Concrete Conference 


The Society is one of the sponsoring 
groups for a Conference on Prestressed 
Concrete, to be held at the Massachusetts 
Institute of Technology from August 14 
to 16. Called to explore the importance 
of recent technical developments in pre- 
stressed concrete in the light of current 
material shortages and to consider poten- 
tial applications, the conference will be 
the first of its kind ever held in this 
country. Other sponsoring organizations 
are the American Concrete Institute, the 
American Institute of Architects, the 
American Railway Engineering Associa- 
tion, the Associated General Contractors 
of America, and the Portland Cement 


Association. The program follows: 
TUESDAY AUGUST, 14 
MorRNING 
9:00 AM Registration 


Welcoming Address—J. B. Wr_pur, Head, De- 
partment of Civil and Sanitary Engineering, M.I.T. 


1. Applications. 

Why Prestressed Concrete?—L. H. Corninc, Man- 
ager, Structural and Railways Bureau, Portland 
Cement Association, Chicago, Il 

Discussion—F. S. Merritt, Associate 
Engineering News-Record, New York City 

Tanks—Curzon Dope tt, Vice President, Pre- 
load Enterprises, Inc., New York City 

Pipes—J. G. Henvericxson, American Concrete 
Pipe Association, Chicago, Il! 

Discussion—H. F. Kennison, Chief Engineer, 
Lock Joint Pipe Co., East Orange, NJ 


Editor, 


AFTERNOON 

Bridges (Survey of European Experience)—C. C 
Zot_man, Chief Design Engineer, Prestressed Con- 
crete Corp., Kansas City, Mo 

Bridges (Survey of U. S. Experience) 

S. S. Baxter, Acting Chief Engineer, Bureau of 
Engineering Surveys and Zoning, Department of 
Public Works, Philadelphia, Pa. 

R. H. Bryan, Consulting Engineer 
Tenn 

Cc. L. Jomnson, Consulting Engineer 
Mich 

K. H. Mippenporr, Vice President and Chief 
Engineer, Prestressed Concrete Corp., Kansas City, 
Mo., and F. W. Panuorsrt, Bridge Engineer, State 
Division of Highways, Sacramento, Calif 


Nashville, 


Pontiac, 


EVENING 

Buildings—J. K. Gannett, Vice-President and 
Director of Engineering and Research, The Austin 
Co., Cleveland, Ohio 

Discussion—P. Bectvuscui, Dean of Architecture 
and City Planning, M.I.T 

Discussion—N. Tuorsen, Engineer 
Co., Inc., New York City 

Pavements 

L. Corr, Consulting Engineer, New York City 

B. F. Friperc, Vice-President, Granco Steel 
Products Co., Granite City, Ill 


WEDNESDAY, AUGUST 15 
MoRNING 


Piles—A. E. Cumm™incs, Director of Research, 
Raymond Concrete Pile Co., New York City 


Freyssinet 


Mass-Produced Units—K. P. Bu_tner, President, 
Vacuum Concrete Corp., Philadelphia, Pa 

Discussion—D. O. McCarr, Chief Engineer, 
Basalt Rock Company, Inc., Napa, Calif 


AFTERNOON 


2. Materials: 

Concrete—H. L. Kennepy, Manager, 
Division, Dewey and Almy Chemical Co., 
bridge, Mass 

Discussion—R. F. Bian«s, Chief, U. S. Bureau of 
Reclamation, Denver, Colo 

Wire—H. J. Govrrey, Assistant Chief Develop- 
ment Engineer, John A. Roebling’s Sons Co., Tren- 
ton, N.J. 

Discussion—W. J 
Civil Engineering, and A. C 
Professor of Civil Engineering, Lehigh University, 
Bethlehem, Pa 

Discussion—W. O. EveRLING 
search, American Steel and Wire Co., 


Cement 
Cam 


Eney, Head, Department of 
Lorwer, Associate 


Director of Re- 
Cleveland, 


Ohio 
Bars—Donovan Les, Consulting Engineer, Lon- 
don, England (Presented by Currer Scott, V. 


Nicholson Company, Inc., New York City) 
Discussion—M. Counen, Professor of Metallurgy, 
M.1.T 


THURSDAY, AUGUST 16 
MorRNING 


3. Design and Research: 

Design (General Considerations)—M 
Chief Engineer, Preload Enterprises, Inc., 
Vork City 

Discussion—W. E. Dean, Engineer of Bridges 
State Road Department, Tallahassee, Fla 

Design (Basic Concepts)—-T. GERMUNDSSON 
Structural and Railways Bureau, Portland Cement 
Association, Chicago, Il! 

Discussion—Deran PEABODY, JR., 
Architecture, Harvard University, 
Mass 

Design (Continuous Spans)—G. H. Paris and 
A. L. Pare, Portland Cement Association, Chi- 
cago, Ill 


FORNEROD, 
New 


Professor of 
Cambridge 


AFTERNOON 

Research (General Discussion)—C. P. Sress, De- 
partment of Civil Engineering, University of Ili- 
nois, Urbana, Ill 

Reports on Specific Research Projects 

A. R. Anperson, Consulting Engineer, Spring 
dale, Conn. 

B. J. Baskin, Chief Engineer, Concrete Products 
Co. of America, Philadelphia, Pa 

B. Brrosaur, Assistant Chief Engineer, Bridge 
Department, John A. Roebling’s Sons Co., Trenton 
N.J 

R. B. Crepps, Director, Testing Division, Owens 
Corning Fiberglas Corp., Newark, Ohio 

H. J. Hansen, Head, Structures Research De 
partment, U. S. Naval Civil Engineering Research 
and Evaluation Laboratory, Port Hueneme, Calif 

J. R. Janney, Assistant Development Engineer 
Structural Development Section, Portland Cement 
Association, Chicago, Ill 

R. L. Ret, Consulting Engineer, Houston, Tex. 

E. J. Ruste, Structural Engineer, Association of 
American Railroads, Chicago, II! 

W. C. Voss, Head, Department of Building Engi- 
neering and Construction, M. I. T 


Closing Summary—Rear Admiral J. F. Jelley, 
USN, Chief of the Bureau of Yards and Docks. 


Boris Bakhmeteff, Honorary Member, Is Dead 


Members of the Society will be grieved 
to hear of the sudden death of Honorary 
Member Boris A. Bakhmeteff, hydraulic 
authority and noted civil engineering 
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teacher, at his summer home at Brook- 
field, Conn., on July 21. He was 71. 

In consulting practice in New York 
City since 1923, Dr. Bakhmeteff had been 





Boris A. Bakhmeteff (1880-1951) 


professor of civil engineering at Columbia 
University since 1931. He developed 
the university's research program in 
modern fluid mechanics and hydraulics 
and recently was named honorary pro 
fessor of civil engineering—the fourth 
person to receive this honor from Colum- 
bia. Author of several books and TRANSs- 
ACTION papers, Dr. Bakhmeteff had been 
awarded the James Laurie Prize, the J 
C. Stevens Award and the Norman 
Medal. 

Born in Tiflis, in the Caucasus area of 
Russia, he had been in the United States 
since 1917 and a citizen since 1935. He 
was educated at the Institute of Engi- 
neers of Ways of Communications at St 
Petersburg, the Polytechnic Institute of 
St. Petersburg, and Zurich Polytechnic 
Institute, and taught for twelve years at 
the Institute Emperor Peter the Great in 
St. Petersburg. Sent to the United 
States in 1917 as undersecretary of state 
in the Ministry for Commerce and Indus- 
try of the Provisional Government, he 
continued in Washington as ambassador 
of the State of Russia until 1922. 

A member of ASCE since 1917 and 
Honorary Member since 1945, Dr. 
Bakhmeteff had been active in and chair- 
man of the Hydraulics Division. 


Members Requested to 
Submit Yearbook Data 


Members are reminded that September 
30, 1951, will be the deadline for Yearbook 
changes in title or address. The cards 
mailed to members early in June should 
be filled out and returned if changes are 
needed. For the convenience of members 
who may have misplaced the cards mailed 
them, a duplicate form appears on page 
88 of this issue. 
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Plans for the ASCE Annual Conven 
tion—to be held in New York City, Octo 
ber 22-26—are being completed under a 
hard-working committee of Metropolitan 
Section members, headed by William 5S 
LaLonde, Jr 

More than 30 Technical Division ses 
sions will comprise one of the largest and 
most outstanding technical programs ever 
arranged by the Society, with all but one 
of the 14 Divisions participating. The 
Engineering Economics Division will 
inaugurate activities with an all-day pro 
gram, including a luncheon sponsored by 
the Division. The Power, Construction, 
and Soil Mechanics Divisions are also 
planning luncheons, and there will be 
four meetings each of the Soil Mechanics 
and Hydraulics Divisions A 
general session, sponsored by the Civil 
Military Liaison Committee, will bring 
Army, Navy, and Air Force chiefs to a 
panel discussion on relationships between 
the military and the engineering profes 


special 


sion 
Joint Sessions on New Jersey Turnpike 


Planning, finance, design, and construc 
tion of the New Jersey Turnpike, one of 
the most difficult and costly road-building 
projects ever undertaken, will be studied 
in a series of sessions. An inspection 
tour by bus over parts of the 118-mile 
which is scheduled for 
supple 


superhighway, 
completion in 
ment the technical sessions on the project 


November, will 
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Outstanding Technical Program and Field 
Trips Scheduled for Annual Convention 


Several other Divisions are also plan 
ning tours to points of engineering inter 
est in the Metropolitan area, with the de 
tails to be announced in the September 
issue. Of wide general interest will be a 
harbor trip that will give an opportunity 
to view New York waterfront installa 
tions from ship board. The Port of New 
York Authority and the New York Cen 
tral System are cooperating in this excur 


sion. 
Wednesday Morning Meeting 


Induction of a new slate of Society 
officers and award of prizes and honorary 
memberships will be highlights of the 
Wednesday morning program. The 
events of the week will also include Local 
Section and Student Chapter Confer- 
ences, the traditional reception and din 
ner dance, a smoker for the men, and 
special entertainment for the ladies. 


Post-Convention Tour Planned 


As announced in the July issue, the 
Annual Convention Committee is ar 
ranging apother Bermuda cruise, with the 
added interest of a stop at Nassau. Leav 
ing New York Harbor on October 27, 
aboard the Queen of Bermuda, the tour 
will return to New York on November 3 
A luxury cruise-ship built especially for 
the Bermuda run, the Queen has been 
completely reconditioned for the pleasure 
excursion service. Its schedule has been 
arranged especially for the convenience of 
those attending the 
Annual Convention 
The all-inclusive 
price for this tour, 
beginning at $197.35 
includes all taxes. 

To assure reserva 
tions, choice of 
staterooms must be 
made early. Full-in- 
formation pamph 
lets are available on 
request from Leon 
V. Arnold, 36 Wash 
ington Square, 
West, New York 11, 
N.Y. Mr. Arnold 


DESIGNED AS a con- 
vention hotel, the Stat- 
ler will provide the 
number and type of 
rooms needed to as- 
sure successful ses- 
sions of the Technical 
Divisions and the nu- 
merous social events 
planned. 








is the travel consultant who has been in 
charge of similar ASCE post-convention 
cruises in past years. 


Statler Will Be Headquarters Hotel 


Members are reminded of the change 
in headquarters hotel as well as the change 
in the date of the Annual Convention 
from January to October. To accom 
modate the expanded New York Conven- 
tion, the Statler—conveniently located on 
Seventh Avenue, just across the street 
from Pennsylvania Station—has been 
selected as meeting headquarters. 


Program in the September Issue 


The September issue will carry the full 
Convention program. 


Board Elects Four to 
Honorary Membership 


At its Louisville meeting the Board of 
Direction of the Society elected to honor 
ary membership four engineers who are 
outstanding in their fields of specializa 
tion: Samuel A. Greeley, Charles G 
Hyde, Jonathan Jones, and Frederick 
Ohrt. 

An authority in the sanitary engineer 
ing field, Mr. Greeley is senior partner in 
the Chicago consulting firm of Greeley & 


Hansen. Since 1914 he has been in 
private practice in Chicago—as member 
of the successive firms of Pearse & 


Greeley, Pearse, Greeley & Hansen, and 
Greeley & Hansen. 

Professor Hyde has combined teaching 
and consulting work in a highly successful 
career. Going to the University of Cali 
fornia as assistant professor of sanitary 
engineering in 1905, he was full professor 
from 1909 until his retirement in 1944 
with the rank of professor of sanitary 
engineering, emeritus. During his long 
career he has’rendered engineering service 
to both the state and nation. 

Jonathan Jones, chief engineer of fabri 
cated steel construction for the Bethlehem 
Steel Co. since 1931, has had a long career 
of achievement with the Bethlehem Steel 
Co. and its predecessor organization, the 
McClintic-Marshall Co. He has con 
tributed to many research and testing 
groups and is author of several papers in 
ASCE and other publications. 

As manager and chief engineer of the 
Board of Water Supply of the City and 
County of Honolulu since 1929, Frederick 
Ohrt has initiated broad-scale research 
work and been responsible for the engi 
neering of extensive ground-water de- 
velopment construction 

Honorary membership awards will be 
made in New York City on October 24 
during the Annual Convention of ASCE 
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New Head for ASCE 


Accounting Department 





JOHN A. ZECCA BECOMES Chief Account- 
ant and Head of Accounting Department at 


ASCE Headquarters, succeeding Walter 
Jensen who retired on June 1. Mr. Zecca has 
studied accounting at Heffley Business Col- 
lege and business administration at New 
York University. He has been employed 
in the Accounting Department of ASCE since 
1931. 





More Benefits Available 


to Insured Members 


A letter from Smith and Sternau, Inc., 
administrators for the group disability 
insurance plan adopted by the Board of 
Direction two years ago, calls to the at 
tention of the Executive Secretary in 
creased benefits available to policyholders, 
as of the anniversary date of the contract, 
August 1, 1951. 

The letter states that, ‘“These broader 
benefits will naturally be available to all 
members who are now participating in the 
plan, as well as members who enroll in 
the future. The extended benefits will be 
as follows: 


“1. Disability Due to Iliness: The 
weekly indemnity. will now be payable for 
two full vears, rather than one year. 


“2. Partial Disability: Partial dis- 
ability arising from injuries will be in 
creased from four to six weeks. 

“3. Indemnity for Specific Accidents: 
One of the new features of the policy is a 
schedule of common injuries for which in- 
demnity is guaranteed for a minimum 
number of weeks, even though the in 
sured is not disabled that long. If the 
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disability extends beyond this minimum 
guarantee, the weekly indemnity will be 
continued. 

“4. Watver of Premium: After a total 
disability has continued for six months 
while the policy is in force, the company 
will waive the payment of any subsequent 
premiums due and continue the insurance 
in force as long as the indemnity is pay 
able and the insured member is continu 
ously disabled. 

“These extended 


benefits which we 


have been able to secure for your members 
are in addition to all other basic benefits 
under the original plan. They are made 
possible because of the enthusiastic re 
ception of the plan by your members, 
which has meant favorable experience. 
We feel certain that this liberalization of 
coverage will result in a substantial in- 
crease in enrollment.” 

New certificates to members now in 
sured, and notices to all other members, 
were sent out in July. 


Tellers Canvass Ballot for 1952 ASCE Officers 


July 2, 1951 
To the Secretary 


American Society of Civil Engineers: 

The Tellers appointed to count the 
Ballots for Official Nominees report as 
follows: 


For President—Carlton S. Proctor, nom 
inated by the Nominating Committee 
of the Board of Direction 


Zone I 


For Vice-President 


(Term January 1952-October 1953) 


George W. Burpee 271 
Scattering 239 
*Ineligible Candidate 82 
Void l 
Blank 25 

Total 618 


Zone I V 


For Vice-President 


(Term January 1952-—October 1953) 


A M Rawn S28 
Scattering 320 
*Ineligible Candidate . 5l 
Void 5 
Blank 12 

Total 1,216 


For Director—District 1 


(Term January 1952—October 1954) 


Walter D. Binger 184 
tJames H. Griffin 25 
Scattering on 98 
*Ineligible Candidate 64 
Void 0 
Blank 1S 

rotal 389 


For Director—District 2 


(Term January 1952-October 1954) 


Frank A. Marston 111 

Seattering . 59 

*Ineligible Candidate 24 

Void ] 

Blank 2 
Total 


For Director—D istrict 6 


(Term January 1952—October 1954) 


George Washington McAlpin 28S 
Seattering . . ‘ 19 
*Ineligible Candidate 39 
Void 0 
Blank 0 
Total 376 
For Director—District 10 
(Term January 1952—October 1954) 
James A. Higgs . 379 
Scattering ‘- 31 
*Ineligible Candidate 24 
Void. 0 
Blank l 
Total . 435 


For Director—District 11 


(Term January 1952—October 1954) 


Isaac C. Steele. 377 
Scattering . ce 168 
*Ineligible Candidate 85 
Void 2 
Blank 34 
Total 666 
Total number of ballotscounted . 3,897 
Ballot envelopes rejected 
Without signature . 11 


Respectfully submitted, 
R. Epwarp Kuan, Chairman 
Rosert E. Wuite, Acting Vice- 
Chairman 


Fred J. Levine 
Charles D. Morissey 
Frederick W. Ockert 
Milton C. Shedd 
Alan L. Sielke 
(Tellers) 


Burr L. Chase, Jr. 
Arthur A. Collard 
Henry Goldfinger 
Thomas K. A. 
Hendrick 
Edward §S. Jarosz 


* These votes were cast for incumbent officers 
who are presently ineligible for reelection in accord- 
once with Section 9, Article VI, of the Constitution 

t+ Note that this candidate has withdrawn his 


197 « name from the election ballot 
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FROM THE NATION’S 
CAPITAL 





JOSEPH H. EHLERS, M. ASCE 


Controlled Materials Pian 


The Controlled Materials Plan for con 
struction is unfolding slowly. The regu- 
lations and necessary forms have been 
issued but apparently the ground rules 
for approving allotments are not com- 
plete. CMP for manufacturing had an 
early start over CMP for construction. 
This may create a somewhat chaotic con 
dition during the last quarter of this year 
if defense orders mount to the predicted 
totals for that quarter. The fact is that 
as of today many claimant agencies do 
not know what their allowance of steel is 
for the fourth quarter. With the neces 
sary lead-time for rolling and fabricating 
and the time necessary to process applica- 
tions taken into consideration, it seems 
likely that many fourth-quarter deliveries 
of structural steel may not be made on 
schedule. 

A self-certification system for private 
housing is to be established on the theory 
that Regulation X on real estate credit, 
together with some prohibitions on the 
use of certain steel and copper products, 
will keep the situation within bounds. 

A complete revamping and liberalizing 
of the basic NPA order M-4 on con 
struction is under way. The permit sys 
tem will be subordinated. 


Legislation Pending 


Legislation referred to in last month's 
column is in status quo at the moment, 
except for major economic control meas 
ures which can be followed in the daily 
press. A request for $60 billion for 
military spending is under consideration 
and is likely to be trimmed. 


Civil Defense Conference 


A Federal Civil Defense Conference 
held in Washington was well organized 
and attended by interested groups from 
all over the nation, affording this program 
its first comprehensive countrywide get- 
together. Good organization work has 
been done in certain fields such as com 
munications, fire and police protection. 


Foreign Policy Conference 


At the invitation of the State Depart 
ment, the Field Representative attended 
a National Conference on U.S. Foreign 
Policy. Many aspects of this subject 
were fully discussed and considerable 
emphasis was placed on the Point IV 
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Field Representative ASCE 


program under the Department's Tech- 
nical Cooperation Administration. The 
organization and procedure have been 
perfected in recent months and experts 
are being sent to many underdeveloped 
countries. One engineering reaction was 
that there seems to be excessive emphasis 
on agriculture rather than engineering in 
the program and excessive reliance on 
governmental bureaus as the source of 
expert personnel. 

In connection with the drafting of CMP 
Form 4-C to be used in applying for ma- 
terials under the new Controlled Ma- 
terials Plan, the Field Representative sat 
as a member of a special committee of the 
Advisory Council on Federal Reports. 
The original four-page questionnaire form 
was reduced to two pages and consider- 
ably clarified. 


NPA Regulations 


NPA regulations and actions have been 
thoroughly discussed at several recent 
meetings, notably that of the Construc- 
tion Mobilization Committee of the U.S. 
Chamber of Commerce, of which ASCE 
President-elect Carlton Proctor is vice- 
chairman. The proposed self-certifica- 
tion procedure for controlled materials, 
whereby a private residential builder can 
grant himself full priority allotments of 
materials up to a specified amount per 
house was discussed. Officials were re- 
quested to take steps to assure that build- 
ers of heavy engineering structures will 
not be deprived of scheduled deliveries of 
alloted materials because steel products 
have been _ self-allocated elsewhere 
Assurance was given that the situation 
will be watched and also that prohibition 
against the use of certain steel products, 
including structural shapes, will be im- 
posed on home builders. 


ASCE MEMBERSHIP AS OF 
JULY 9, 1951 


Members 7,896 
Associate Members . 10,169 
Junior Members 14,595 
Affiliates Saeed ‘ 68 
Honorary Members . . 40 
Fellows . . . ; l 
Total 32,569 
(July 9, 1950 29,162) 





The matter of claimant agencies for 
construction materials was discussed. 
In general such agencies for construction 
materials was discussed. In general such 
agencies are government bureaus, expert 
in a special field, such as the Bureau of 
Public Roads on highway construction, 
Several fields of activity were placed in 
NPA as a catch-all rather than in agencies 
specializing in the field. Most important 
among these are sewer and water systems 


Building Codes Discussed 


Several meetings of a committee re- 
cently organized under the auspices of the 
Construction and Civil Development 
Department of the U.S. Chamber of Com- 
merce have dealt with some administra- 
tive and procedural aspects of building 
codes. Architects, manufacturers of 
building materials and equipment, gen- 
eral and specialized contractors were also 
in attendance. This committee will 
recommend procedures for expediting the 
adoption of new and the amendment of 
old building codes. 

The technical details of building codes 
are being adequately handled by various 
joint committees in which ASCE partici- 
pates, as well as by several government 
agencies. As noted elsewhere in this 
issue, the Building Research Advisory 
Board, in which ASCE has taken an 
active part, has a contract with the De- 
fense Production Administration under 
which BRAB will conduct certain build- 
ing research which should have important 
repercussions on building code provisions. 


Corps of Engineers Conference 


On July 16 an important conference 
called by the Corps of Engineers, was 
attended by prominent officers of the 
Corps, the Bureau of Yards and Docks, 
the Air Corps and about 30 representative 
of technical societies, including the entire 
Committee on Private Engineering Prac- 
tice of ASCE. Details are given else- 
where in this issue. 


Joint Committee of the Design Professions 


The Joint Committee of the Design 
Professions has had several lengthy meet- 
ings drafting a detailed statement on the 
respective responsibilities of civil engi- 
neers, mechanical engineers, architects, 
landscape architects and city planners on 
large-scale housing projects and on other 
large developments involving joint re- 
sponsibilities. This statement is de- 
signed to replace a former document on 
federal housing agreed to a decade ago by 
interested societies, including our own. 
A draft will in due course be presented to 
the several societies for approval or 
amendment. 


Washington, D.C. 
July 24, 1951 
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MID-SOUTH SECTION presents student 


awards at recent joint meeting with Juniors 


at Fayetteville, Ark. Here Ben W. Dees 
(left), Arkansas Contact Member for Sec 
tion, presents Section’s Award of Merit and 
cash prize of $20 to Alvin C. Singer, of Uni. 
versity of Arkansas. Similarly honored 
were Frank D. Montague, Jr., of University 
of Mississippi, and Charles H. Filgo, of 
Mississippi State College. 





Engineering Society 
Secretaries Meet 


Numerous phases of engineering so- 
ciety operation were discussed at the 
fifteenth annual conference of the Coun- 
cil of Engineering Society Secretaries in 
Rochester, N.Y., June 22 and 23. The 
agenda included talks on guidance for 
high school students in selecting engi- 
neering courses, by Willis F. Thompson, 
chairman, Guidance Committee, ECPD; 
awards and student assistance, by Ernest 
Hartford, Executive Assistant Secretary, 
ASME; problems of meeting increased 
cost in society operation, by Charles S. 
Pearce, Secretary, American Ceramic 
Society; and Engineers Joint Council, by 
William N. Carey, Executive Secretary. 


ASCE. Of special significance was a 
paper on engineering manpower by 


Carey H. Brown, chairman, Manpower 
Commission, EJC, which emphasized the 
increasingly critical shortage of scientific 
and engineering personnel. 

In the election of officers for the six- 
teenth conference next year William N. 
Carey was elected president, and Henry 
S. Harris, Director of the Engineers 
Club of Philadelphia, vice-president. 
Ernest Hartford and Frank G. Horton 
were reelected secretary and treasurer. 





Scheduled ASCE Conventions 


ANNUAL CONVENTION 
New York, N.Y., October 22-26 


NEW ORLEANS CONVENTION 


New Orleans, La., March 5-7, 
1952 
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SECTION 
Buffalo 


Cleveland 
Colorado 


Georgia 


Kansas City 
Los Angeles 
Metropolitan 


New Mexico 


Oklahoma 


Philadelphia 
Pittsburgh 


Sacramento 
San Diego 
San Francisco 


Southern Idaho 


News of Local Sections Briefed 


DATE ATTENDANCE 


June 


May 


May 


June 
June 
May 


May : 


May 


June 


June 


June : 


June 


May 2: 


June 


June ¢ 


19 


25 


16 
25 


16 


43 


118 


177 


26 


44 


PROGRAM 


Luncheon meeting featuring Robert E. Bald, assistant 
chief engineer in charge of civil engineering for Lock 
Joint Pipe Co., East Orange, N.J., as speaker 

Meeting sponsored by Case Institute of Technology 
Student Chapter. “Your Future in Engineering”’ 
was discussed by Harry B. Osborn, technical director 
of the Ohio Crankshaft Co. James Dunn received 
Section's Junior Membership award. 

Special meeting of Executive Committee of Section 
with election of Walter E. Blomgren, assistant chief 
engineer, Bureau of Reclamation, as vice-president of 
Section, succeeding August L. Ahlf, who has gone to 
Siam on ECA mission. 


Meeting sponsored by Georgia Institute of Technology 
Student Chapter. Blake R. Van Leer, president of 
Georgia Tech, addressed the group. Section Award 
was presented to William F. Siedel; the Snow Award 
to Ernest Clay; and the Ralph Peters Black Award 
to Mike Conner. Student speakers included Roy 
Pfaffman, who spoke on hydraulics; Bill Bradford, 
structures; Ben Adams, soil mechanics; Tom 
Linck, sanitation; and Lawrence Gray, graduate 
work. Section publication, Civil Engineering in 
Georgia, was issued for the first time in magazine 
form in May. Congratulations on your fine work! 

Annual picnic at Lake Quivera. 

Annual field day at the Oakmont Country Club. 


Recently elected officers include President Maurice N. 
Quade, Vice-President Frank C. Mirgain, Secretary 
Alfred Hedefine, Treasurer Charles E. Trout, and di- 
rectors Nomer Gray, Irving F. Ashworth, and Arthur 
J]. Fox, Jr. 

Meeting of Section’s Executive Committee with ap- 
pointment of L. E. Wheeler as acting secretary- 
treasurer, to fill unexpired term of Eugene Zwoyer. 

Joint spring meeting of Oklahoma Sections with Okla- 
homa University and Oklahoma A. & M. College 
Student Chapters participating. Speakers included 
D. P. Grosshans, vice-president of Tulsa Section; 
David B. Benham, president of Oklahoma Section; 
Morris M. Blair, professor of business administra- 
tion and economics at University of Tulsa; Richard 
W. Denner, Oklahoma University Student Chapter 
member; Eugene Crane, Oklahoma A. & M. College 
Chapter member; Mendel Glickman, professor of 
architecture, Oklahoma University; ASCE Director 
Norman H. Moore; and Gerald B. Klein, Tulsa, 
Okla., attorney. Banquet in evening concluded pro- 
gram. 


June outing at Bala Golf Club. 
Junior Members annual picnic. 


Inspection trip to Veterans Hospital, which is under 
construction at Leech Farm, Pittsburgh. R. C. 
Bauers, representing architect-engineers, and R. L. 
Senior, representing contractors, guided the tour. 

Luncheon meeting with Jack Sylvester, engineer in 


bridge department of California State Division of 
Highways, speaking on prestressed concrete. 


Lewis C. Coxe, commander, CEC, 
“The Subsidence of Terminal 


Dinner meeting. 
USN, discussed 
Island.” 

Dinner meeting with Anthony J. Kennedy, legislative 
counsel for the California Legislative Council of Pro 
fessional Engineers, the principal speaker. 

Annual ladies’ night banquet. A colored film on India 

was shown. 
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° ° ° ° : 

Operation of Central Valley Irrigation System Begins Surveyors and Mappers ue 

ton 

Meet in Washington tun 

ect 

First, full integrated operation of the system of dams, canals, and other works was Surveys and maps as the basic blueprints will 
initial features of the Central Valley Proj first suggested by Col. Robert B. Marshall, for peace and development constituted the Tur 
ect, on August 1, set off a ten-day celebra chief geographer for the U.S. Geological theme of the eleventh annual meeting of the line 
tion in California cities and communities Survey, in 1891. His plan was made public American Congress on Surveying and Map pint 
that will benefit from the vast irrigation in 1919 and placed before the California ping, which was held recently in Washing Tin 
project. Signalizing completion of the first legislature in 1921 There followed the ton, D.C. Hosts to the three-day meeting, A 
construction phase of the project, water was State Water Plan” of 1931, forerunner of | which was attended by 1,000 surveying and tion 
spilled from Shasta Dam into the Sacra the Central Valley Project. After the mapping experts from the United States, Can 
mento River to begin a ten-day journey plan had been approved by the state, fed- Canada, and Latin-America, were Washing- unli 
through the complex network of canals con eral funds for building it were obtained ton members of the Congress who are en Oth 
stituting part of the project. Arrival of the under the Emergency Relief Appropriation gaged in professional activities with the U.S Bas 
water was observed with ceremonies in Act. Construction was begun by the Bu Geological Survey, the Army Map Ser Scot 
ilmost thirty cities and towns along its reau of Reclamation in 1937 under the direc vice, and other government agencies. Al- dro 
route, from Redding in the northern part of tion of Walker R. Young, M. ASCE fred C. Stiefel, Assoc. M. ASCE, of the late 
the state to Bakersfield in the south Individual units of the Central Valley U.S. Geological Survey, was general meet- drai 
A project with the major objective of Project have been in operation since 1940, ing chairman allo 
equalizing the water resources of the great but until now the initial features have not The program included a talk by Gerald Bid: 
central basin of the state by storing water been operated as an integrated system FitzGerald, Assoc. M. ASCE, president of the 
at its northern end and transporting it to rhe features just placed in operation cost an the Congress and Chief of the Topographic Colt 
arid farm lands almost 500 miles to the estimated $400,000,000, of which 87 percent Division of the Geological Survey, and a Wa: 
south, the Central Valley Project consists will be repaid through sale of water and panel discussion by past-presidents of the O 
of an integrated system of dams, power and power developed over a sixty-year period Congress on the “Duties and Obligations bid 
pumping plants, and canals It includes The remaining 13 percent is charged to’ of the ACSM to its Members and the Pro Rat 
Shasta, Keswick, and Friant dams, the non-reimbursable items such as flood control fession.’’ Other speakers discussed the role Lov 
Tracy Pumping Plant, the Delta Cross ['wo additions to the Central Valley Pro}j- of surveying and mapping in developing stru 
Channel, the Delta-Mendota Canal, the ect have been authorized. One of these, the economy of nations bott 
Contra Costa Canal, the Friant-Kern the American River Development, is under Formation of a new technical division on inch 
Canal, and many associated projects construction. The other is the Sacramento education under the leadership of Russell troll 
Plans to solve the water problems of the River Canals System, which will provide C. Brinker, Assoc. M. ASCE, professor and 
area have been under discussion for almost irrigation for 200,000 acres in the upper of civil engineering at Virginia Polytechnic cast 
sixty years rhe solution of an integrated Sacramento Valley Institute, was a meeting highlight. One The 


of the objectives of the new division will b« 
to broaden and modernize courses in sur 
veying, mapping, and related subjects of 
fered by colleges and universities 

Another special feature of the meeting 
was the first showing in the United States of 
a large exhibit of maps and charts prepared 
by the principal government mapping agen 
cies for display at the Fifth General As 
sembly of the Pan-American Institute on Cor 
Geography and History held at Santiago, 198 
Chile, in October 1950 


Te 
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Contract Let for Work oy 
on Bay St. Louis Bridge parti 





creas 

durit 

Award of a $6,061,433 low-bid contract to cal v 

Merritt-Chapman & Scott Corp. for con excet 

struction of a four-lane bridge across Bay Tt 

St. Louis is announced by the Mississippi restr 

State Highway Commission. The trestle the c 

type structure, 10,198 ft long, will span Bay perio 

St. Louis near its mouth on the Gulf of mont 

Mexico to carry U.S. Highway 90 between The | 

PLACED IN OPERATION AS KEY UNIT in Central Valley Project on August 1 is this giant the towns of Bay St. Louis on the west and tribu 
pumping plant at Tracy, Calif. Here six 22,500-hp pumps lift 2,000,000 gal of Sacramento Henderson Point on the east. It will fea indus 
River water per min a height of 200 ft into the Delta-Mendota Canal and thence into the arid ture a 124-ft bascule span at the channel in m 
San Joaquin Valley. point, providing 100-ft horizontal clearanc« 240 
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Bid Calls on Large Western 


Projects to Be Announced 


Invitations to bid on several large West- 
will 
Reclamation 
Construc- 


ern construction soon be 
issued by the Bureau of 
Listed in the Bureau’s Advance 
tion Bulletin for July 2, the jobs include 
tunnel construction on the Cachuma Proj- 
ect near Santa Barbara, Calif. The work 
will consist of of Sheffield 
Tunnel (6,000 ft long, 6 ft in dia, concrete- 
lined, horseshoe-shaped), part of the Car- 
pinteria section of the South Coast conduit 
Time allowed for completion is 450 days 

Another project will consist of construc- 
tion of 15.5 miles of unlined Potholes East 
Canal (1,800-cfs capacity) and 5 miles of 
unlined Ringold Wasteway southeast of 
Othello, Wash. Part of the Columbia 
Basin Project, the structures are to include 
Scooteney Reservoir headworks, a check 
drop and stilling pool, check, wasteway and 
lateral turnouts, an 1,800-ft-long chute, eight 
drain inlets, and bridges. Time 
allowed for completion will be 725 days. 
Bids will also be asked on construction of 
the Babcock Pumping plant, part of the 
Columbia Basin Project, Quincy, 
Wash. Working time will be 750 days 

On the Colorado-Big Thompson Project, 
bid calls will be issued for construction of 
Rattlesnake Dam in Rattlesnake Park, near 
Loveland, Colo. This is to be an earth-fill 
structure, 415 ft long and 115 ft high from 
bottom of cut-off trench tocrest. Work will 
include a concrete spillway with uncon 
trolled crest and footbridge, outlet works, 
and a 245-ft, 16-in.-dia, concrete-lined, 
cast-iron pipe outlet encased in concrete. 
illowance ts 400 days 


projects 


construction 


seven 


near 


The time 


Construction in First Half of 
1951 Reaches New High 


Total construction expenditures for the 
first six months of 1951, reaching almost $14 
biliion, were 16 percent above outlays for the 
same period in 1950, according to prelimi 
nary joint estimates of the U.S. Labor De- 
partment’s Bureau of Labor Statistics and 
the Building Materials Division of the De 
partment of Commerce. Despite marked in 
creases in costs, the construction gains made 
during the period represented a larger physi- 
cal volume of construction than in 1950 and 
exceeded all previous records for the period 

The defense program with accompanying 
restrictions on construction is reflected in 
the changing pattern of expenditures for the 
period when compared with the first six 
months of 1950, the joint agencies point out 
The increase over the first half of 1950 is at- 
tributed largely to a rise of $740 million in 
industrial construction, about $270 million 
in military and naval facilities, and about 
$240 million in commercial construction. 
1951 
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Minneapolis Initiates Parking Garage Program 





AS A SOLUTION TO SERIOUS PARKING PROBLEM IN DOWNTOWN MINNEAPOLIS, 
group of property owners and businessmen organized under name of Downtown Auto Park, 
Inc., is building two parking garages at cost of $4,000,000. One six-level structure, with 


520-car capacity, was recently completed. Start of second unit 
Scheduled completion date is September 1. 


facilities for 835 cars—-is shown here. 


seven-level structure with 
Proj- 


ect utilizes Smooth Ceilings System of construction, which eliminates need for column 
capitals, beams, drop panels and bearing panels along exterior walls, with consequent 


saving in form building, material and finishing costs. 


Design was handled by Detroit con- 


sulting firm of D. L. Briegel and Associates and Larson & McLaren, Minneapolis architects. 
Builders are H. N. Leighton Co. and Kraus-Anderson, Inc., both of Minneapolis. 





Residential building, which was first affected 
by control measures, was at the same level 
in dollar terms during both periods. Be 
cause of higher building costs, however, it 
was lower in physical volume 

Expenditures for new construction in June 
totaled $2,700 million, an increase of 6 per 
cent over May, the joint agencies report 
With the exception of commercial building, 
which was beginning to reflect the effects of 
construction controls, almost all types of 
construction expenditures increased over 
May. The relative gain in private residen 
tial construction, however, was considerably 
less than during the comparable month in 
previous postwar years 

Seasonal expansion in highway construc 
tion accounted for a large part of the $50 
million increase over the month in public 
construction. The dollar volume of expen 
ditures for military and naval facilities, not 
yet fully under way under the defense pro 
gram, rose only slightly over May 

Although expenditures for private resi 
dential construction remained at high level 
during the month, they decreased 23 percent 
from June 1950. This decline in homebuild 
ing largely accounts for a decrease of 4 per 
cent in total private construction expendi 
tures as compared with a year ago. Private 
industrial, commercial, and public utility 
construction, although significantly higher 
than in June last year, did not offset the de 
cline in residential building. 






















NEW CONSTRUCTION ae 
25 AeA 
Monthly 
Data 
Total 
20 a | 
gis x ! 
= f 
= / — AJ 
Co \ - 
5 Vy V7) 
5 \ 
= 1.0 he 
te of 
Public H 
oud . 
* *, — ? 
e . Md . . 
e* . * e ry 
0.5 “* * . +°-2 
. we, + * 
De” og 
ce 
| 
| 
0 pili 
1949 1950 1951 


CONSTRUCTION ACTIVITY DURING JUNE 
rises 6 percent above May total, as shown in 
Department of Commerce curves. Gain is 
reflected in almost all types of construction 
expenditure with exception of commercial 
building. 
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Four-Mile Bridge-Tunnel to Span Hampton Roads, Virginia 





PROPOSED $42,000,000 BRIDGE-TUNNEL, to be built by Virginia Highway Department 


across four-mile Hampton Roads water barrier separating the Norfolk and Newport News 


areas, is shown here in artist's rendering. 


Located approximately midway between two 


ferries now serving the area, projected crossing consists of combination causeway-bridge- 
tunnel with a viaduct over the Naval Operating Base at Norfolk. The tunnel is under 


the main channel and will be approximately 7,200 ft long between portals. 


The connection 


between the north portal of the tunnel and the north shore line consists of a combination 


causeway and low-level bridge 6,500 ft long. 
contain ventilator buildings and equipment. 
of work are Howard, Needles, Tammen & Bergendoff and Singstad & Baillie. 


Artificial islands at each tunnel portal will 


Consulting engineers on preliminary phases 


Actual con- 


struction of project is dependent on Army and Navy approval of design and location, and on 


further traffic and engineering studies 








Safety Conference Challenges 
Nation to Cut Highway Deaths 


Highway accidents strike directly at our 
national strength ‘“‘at a time when the ur 
gent need is to make our country stronger,”’ 
President Truman said at the opening ses 
sion of the President's Highway Safety Con 
ference in Washington, which was attended 
by 2,000. “The defense effort depends 
upon the efficient movement of goods and 
people over public roadways,”’ he declared 
“Highway transportation, like railway 
transportation, is indispensable to produc 
tion on our farms and in our factories, and 
to every phase of the nation’s work. Traffic 
accidents slow down production and weaken 
our whole economy.” 

The first challenge facing the nation, the 
President said, is to improve our highway 
system, “much of which, due to depression 
and war, is worn out and obsolete. The re 
placement program has not kept pace 
Good roads are essential, and we must not 
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make the mistake of thinking that highways 
are expendable in the emergency period.” 

As a further step in cutting highway 
deaths, the President urged that every high 
school student be given driver education 
and training. In conclusion he appealed to 
each individual to accept ‘‘ personal responsi- 
bility to support the highway safety pro 
gram.” 

Problems confronting engineers in carry 
ing out their part of the Action Program 
were explored during a panel session of the 
Engineering Committee. These problems, 
made increasingly serious by the defense 
effort, are manpower and material short- 
ages, rising costs, and the increased demands 
of road Fact-finding studies for 
long-range planning were seen as important 
not only for determining needs but also for 
enlisting public support. Virginia was 
cited as a state where highway planning is 


users. 


being adapted to the defense effort. An 
engineering study being made there places 
principal emphasis on maintenance of 
serviceability of a limited number of major 
highways. Tribute was paid in the com- 
mittee’s report to the automotive industry 
and the Society of Automotive Engineers 
for studies aimed at conserving scarce 
materials 

In the final session, the Conference de 
clared that adoption of the Action Program 
by all states and cities ‘would result in re 
ducing the death rate from its present level 
of 7.5 per hundred million vehicle miles of 
travel to 5 or less within the next year.’ 
In 1945, the year before the Conference was 
organized, the rate was 11.3 

Conference chairman was Maj. Gen. Philip 
B. Fleming, M. ASCE. 


Changes in Tax Laws 


Recommended by AGC 


Three changes in existing and proposed 
tax laws were suggested by the Associated 
General Contractors of America before the 
Senate Finance Committee on July 16, in 
the interest of eliminating ‘‘undue hardship 
on the general contractor.”’ 

The AGC prefaced its recommendations 
for consideration in connection with pro- 
posed tax legislation with an explanation 
that, “‘The operations of the general con- 
tractor are unlike the operations of members 
of any other industry in the nation. The 
general contractor has no inventory, de- 
pending entirely on skill and ingenuity and 
the various types of construction equip- 
ment to produce a profit. The general 
contractor’s equipment must be used in all 
kinds of weather and under varied condi- 
tions. It is not protected from the ele- 
ments and when in operation cannot be 
completely maintained. In this respect 
it differs very materially from industries 
where the machinery and equipment are 
well housed and completely maintained.” 

The following tax-law changes are re 
quested. 

“1. To permit a contractor to treat as a 
net operating loss, subject to the carry-back 
and carry-over provisions of Section 122 (bd) 
of the Internal Revenue Code, an amount 
representing the excess of the replacement 
cost of equipment used in the trade or busi- 
ness over the original cost of the same type 
of equipment actually replaced in the year 
it becomes fully depreciated, or prior thereto. 

“2. To permit a general contractor a 
carry-back and carry-forward of all un 
used depreciation allowances on equipment 

“3. That Section 3475 of the Interna! 
Revenue Code with reference to transpor- 
tation of property tax be amended as fol- 
lows: ‘The tax imposed under this section 
shall not apply to the use of motor vehicles 
by contractors in the movement of earth 
rock, or other excavated material within 
the boundaries of or incidental to a con 
struction project.’”’ 
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BRAB to Advise Government 


on Building Conservation 


The Building Research Advisory Board 
has been selected as an independent re- 
search agency to advise the Defense Pro- 
duction Administration on conservation in 
building construction 

Under the terms of a recent one-year 
contract signed by the government and the 
National Academy of Sciences, sponsoring 
organization for the BRAB, the research 
agency will make a study of existing tech 
nical practices, standards, and regulations 
which provide reliable criteria for the evalu- 
ation of conservation measures in build- 
ing design and construction. A _ second 
phase of the BRAB study will be con 
cerned with review practices in federal 
building construction, including military 
construction. This part of the study will 
be directed especially toward identifying 
conservation measures practiced by govern- 
ment agencies engaged in construction and 
in determining differences in the standards 
of the various agencies. 

The reports and recommendations made 
by BRAB will be used by the Construction 
Division of DPA as a basis for establishing 
conservation policies as required by de- 
fense mobilization. The over-all purpose 
of the study is to provide for the construc- 
tion of as many buildings as possible within 
the limits of materials available 


Diversified Technical Program 


Features ASTM Annual Meeting 


Various aspects of engineering materials 
were covered in 23 technical sessions and 615 
technical committee meetings featuring the 
recent 54th annual meeting of the American 
Society for Testing Materials. During the 
week-long program, held in Atlantic City, 
N.J., under sponsorship of the Philadelphia 
District Council of the ASTM, 57 new speci- 
fications and tests were approved, and revi- 
sions in more than 200 existing tentatives 
and standards were acted on. A group in 
Committee B-2 on Non-Ferrous Metals and 
Alloys has been assigned responsibility for 
work on titanium. 

Subjects studied in the technical sym- 
posiums included consolidation testing of 
soils, surface and subsurface reconnais- 
sance, sandwich construction, and acoustical 
materials. Frank. L. LaQue, in charge of 
the Corrosion Engineering Section of the 
International Nickel Co., New York, pre- 
sented an outstanding Edgar Marburg Lec- 
ture on the subject of corrosion testing. 
Many of the technical papers were pre- 
printed, and it is expected the symposiums 
will be issued as special technical publica- 
tions later in the year. 

Conservation of resources was held of 
major importance in the preservation and 
further development of our way of life in a 
talk by retiring President L. J. Mark- 
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wardt, M. ASCE, assistant director of the Forebay Bridge and Highway 
U.S. Forest Products Laboratory. In this 


connection, he said, “‘many ASTM stand Across Davis Dam Is Open 
ards have contributed materially to better ; 

utilization of our materials.” He stated Recent opening of the new forebay bridge 
that the principle, “What our forefathers 444 highway across Davis Dam is an- 
have bequeathed to us, we must earn tO nounced by E. A. Moritz, M. ASCE, 
possess," was applicable to ASTM and director of the Bureau of Reclamation’s 
stressed the need for continuing research Region 3. Forming the second highway 


activity. crossing of the Colorado River in the 
Five long-time ASTM members were reaches constituting the boundary between 
awarded honorary membership in the or- Neyada and Arizona, the new roadway 


ganization for “especially meritorious ser- across Davis Dam is the first to be built 
vice to it’’ and “outstanding eminence inthe jy connection with a Bureau of Recla- 
field of engineering materials."" These in mation dam under the terms of Public 
cluded ASCE members A. T. Goldbeck, [Law 562, approved in July 1946. The 
engineering director of the National Crushed project was constructed under a four-party 


Stone Association, Inc., Washington, D.C., agreement among the states of Nevada and 
and the late Frank E. Richart, research Arizona and two federal agencies—the 
professor of engineering materials at the Byreau of Reclamation and the Public 
University of Illinois Roads Administration. 

Truman §. Fuller, engineer in charge of The roadway follows the 1,600-ft crest 


works laboratory for the General Electric of the earth- and rock-fill embankment and 
Co., succeeds Mr. Markwardt as president crosses a 542-ft bridge over the forebay 
for 1951-1952, and L. C. Beard, Jr., is new and spillway channel at the Arizona end of 
vice-president the dam. The bridge consists of two steel 

The 50th anniversary meeting of ASTM  plate-girder spans, each 210 ft long, and 
will be held in New York, June 23 to 27, 1952 concrete approaches 60 ft long at each end 





Montana Steam Station Utilizes Semi-Outdoor Construction 





READY TO GO INTO SERVICE, Frank Bird Steam-Electric Station of the Montana 
Power Co., at Billings, Mont., will be first major steam station on system, which is now 
served by hydroelectric plants. Design of plant utilizes semi-outdoor construction, unique 
for temperature range of —40 to +100 deg F. Turbine generator is 60/66-mw AIEE-ASME 
Preferred Standard, mounted on outdoor deck, with enclosures at high-pressure steam end 
and at exciter only. Station is laid out for oil and natural-gas fuel, with provision for pos- 
sible future use of coal. Unit-type design is employed, the single boiler being rated at 
675,000 lb of steam per hr. Yellowstone River provides low-temperature condensing water. 
Design and construction are handled for the Montana Power Co. by Ebasco Services Inc. 
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Versatile Unit Speeds 
Bedloe Island Improvement 





NEW DEVELOPMENT PROGRAM on Bed- 
loe’s Island in New York Harbor, site of 
world-famous Statue of Liberty, is expedited 
by use of Lorain 50-I crane, owned by New 


York contractor Allen N. Spooner. Unit is 
shown here with 50-ft boom placing granite 
blocks. Versatile material-handling ma- 
chine, crane is also used for setting steel 
and pouring concrete and as clamshell for 
excavation. Construction program calls 
for new pier, walls, buildings and land- 
scaping to improve facilities at this much- 
visited national park. Photo courtesy of 


the Thew Shovel Co. 


Terminal to Consolidate 
Manhattan Air Facilities 


Construction of a $5,500,000 airline ter 
minal and public parking garage adjacent to 
the Manhattan approach to the Queens 
Midtown 
signing of construction contracts, according 
to the Triborough Bridge and Tunnel 
Authority. The major contractor for the 
story and half structure, described by the 
Authority as “the most modern and func 
tional facility of its kind in the world,” will 
be S. S. Silberblatt, Inc., of New York 

Consolidating the facilities of the 21 air 
lines serving the city, the terminal will be 
used by 5,000,000 air passengers annually 
It will have roof-parking facilities for 275 
cars as well as facilities for helicopter land 
ing and take off. Located between 37th and 
38th Streets and First and Second Avenues, 
with speedy access to La Guardia and Idle 
wild airports, the terminal will keep airline 
buses off congested mid-Manhattan streets 
It will be managed by East Side Airlines 
rerminal Corp., a joint organization made 
up of the ten major airlines planning to use 
the facility. Completion in less than two 
years ia scheduled 

A similar project will soon be started on 
the West Side, near Lincoln Tunnel, to serve 
Newark Airport, according to the Tri 
borough Bridge and Tunnel Authority 


Tunnel will start at once with 
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Allocation of Controlled Metals 


Is Determined by DPA 


Program levels governing the use of cop 
per, steel, and aluminum for production in 
the third quarter of 1951 have been made 
public by the Defense Production Adminis- 
tration’s Office of Program and Require- 
ments. The program determinations were 
made for the convenience of the National 
Production Authority and other delegate 
igencies in making individual allocations of 
the three controlled metals under the Con- 
trolled Materials Plan. 

With total unrestricted demand for cop- 
per, steel and aluminum for the third quar- 
ter about 35 percent in excess of supply, it 
was necessary to review the needs of mili 
tary, defense-supporting and civilian pro 
grams and establish authorized levels of pro 
curement for all consumption of the con 
trolled metals 

Production of copper and copper-base 
alloys is expected to total about 1,114,000,- 
000 Ib in the third quarter; steel, 20,825,000 
tons, and aluminum 598,000,000 Ib. In di 
viding up these available supplies, military 
and certain other programs under security 
restrictions were given first consideration. 
For the first time since DO priority ratings 
were issued last fall, the military is now 


operating under set quotas for the pro- 


Handbook on Construction 


Cost Control Available 


lo meet the need for a practical refer 
ence work on construction accounting and 
cost control, the Committee on Basic Ac 
counting and Cost Control Procedure of the 
ASCE Construction Division has prepared 
an authoritative handbook entitled Con 
struction Cost Control. The 97-page, leather 
bound volume includes sections on Prelimi 
nary Estimating, Budgeting, Classification 
of Construction Cost Accounts, Distribution 
of Costs, Control of Costs, Time and Mo 
tion Studies and Financing and Tax Prob 
lems. It is illustrated with photos of con 
struction projects and documented with 
charts and specimen accounting forms 

Members of the Committee on Basic Ac 
counting and Cost Control Procedure are 
Howard P. Maxton, Arnold O. Babb, and 
Donald J. Leitch 

Full details, including prices and a form 
for ordering, are given on page 92 of this 


issue 


Joint Contractor-Producer 
Group Is Established 


Formation of a national joint cooperative 
committee for the study of problems of 
mutual interest is announced by the Pro 
ducers’ Council and the Associated General 
Contractors of America. The purpose of the 





curement of copper, steel and aluminuim, 

Under CMP the military issues allot- 
ments, within the over-all quota restric- 
tions, for the production of military equip- 
ment. After these provisions have been 
made for the military, remaining supplies of 
copper, steel and aluminum are considerably 
below requirements. To bring demand and 
supply into balance, the DPA considered 
two related problems-——maintenance of maxi- 
mum levels of production of consumer dur- 
able goods, while giving the greatest possi- 
ble impetus to the production of defense- 
supporting and other essential programs. 

Non-defense consumption of controlled 
materials was reduced in general by limiting 
purchases to fixed proportions of ‘‘normal’ 
usage. In the case of steel, manufacturers 
of consumer durable goods other than auto- 
mobiles were limited to 70 percent of their 
quarterly rate of consumption during the 
first half of 1950. Consumers of aluminun 
were held, in general, to 50 percent of their 
non-defense consumption during the same 
period. The copper allowance was 60 per- 
cent. In the case of passenger automobiles, 
third-quarter production was limited to the 
materials required to produce approxi- 
mately 1,200,000 units 


joint committee is to provide a medium 
through which producers of building ma 
terials and general contractors can cooperate 
to increase the efficiency of the industry 
rhe committee will consider material re 
quirements for the defense program and 
other subjects and projects suggested by 
construction industry groups. 


Natural Resources Are 
Discussed by Governors 


Common problems in the field of natural 
resources and mobilization were discussed 
at a recent two-day conference of Mic- 
western governors and industrial leaders in 
Omaha, Nebr Interregional aspects of 
food, power, irrigation, transportation, and 
other related benefits of resource programs, 
such as the St. Lawrence Seaway project, 
in the mid-continent area, were studied by 
nearly 1,000 delegates from the 15 states 
representing agriculture, commerce, labor, 
transportation, and government 

Highlighting the conference were talks by 
Oscar L. Chapman, Secretary of the In 
terior, and Frank C. Pace, Secretary of the 
Army, who spoke on hydroelectric power 
and resource development in the light of the 
national emergency Maj. Gen. Lewis A 
Pick, M. ASCE, Chief of Engineers, dis 
cussed ‘‘Water and Rail Transportation in 
Inland America.” 
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This 1,600,000-gal. 


Hortonspheroid was 


erected in Brookline, Mass., in 1939. It is 


located on a natural elevation and is used to 


store walter for the City’s distribution system. 





Cut Maintenance Costs with the Phoscote Process 


The Phoscote Process is a proven 
method of cleaning and preparing 
the surfaces of steel plates and 
shapes before erection. It efficiently 
removes the mill scale from the steel 
and provides a better bond between 
the paint and the metal. 


The plates used in building the 
Hortonspheroid shown above at 
Brookline, Massachusetts, were 
treated by the Phoscote Process to 
assure a longer, more serviceable 
life. Protection against corrosion is 
especially important in New Eng- 
land’s hard water areas. 


The Phoscote Process consists 
primarily of four successive steps 


as follows: 


1) Immersing the steel in a hot 
sulphuric acid bath until the 
mill scale is removed 


CHICAGO 


2167 Healy Bidg. 
Birmingham | 1596 N. Fiftieth Sr. 
Boston 10 1009—201 Devonshire St. 
Chicago 4 2199 McCormick Bldg. 
Cleveland 15 2263 Guildhall Bldg. 


Atlanta 3 


cs 
~ 


Dipping the steel into a wash 
bath to rinse off the residual 
sulphates. This water is con- 
tinuously replenished to pre- 
vent an accumulation of sul- 
phuric acid. 


~~ 


Immersing the steel in a hot 
phosphoric acid solution into 
which a small amount of iron 
has been added. This deposits 
a coating of iron phosphate on 
the surfaces of the steel. 


t 


Painting with a special prime 
coat while the steel is still 
warm. This eliminates any 
danger of the surface becoming 
moist or dirty before the paint 
is applied, and improves the 
adhesion of the coating. 

Field inspections of many Horton 


installations at various locations 
indicate that steel treated by the 


BRIDGE & IRON 


Detroit 26 1541 Lafayette Bldg. 
Houston 2 2128 National Standard Bldg. 
LosAngeles17..1556GencralPetroleum Bldg. 
New York 6 3395—165 Broadway Bldg. 
Philadelphia 3. .1652—1700 Walnut St. Bldg. 


tw 


Phoscote Process does not corrode 
as fast as the plates in tanks built 
of untreated steel. Naturally this 
means lower maintenance costs and 
longer tank operation. 


We now have facilities for pickling 
and painting steel by the Phoscote 
Process at our Birmingham, Chicago 
and Greenville, Pa., plants. Over 
500 jobs including oil storage tanks, 
floating roofs, water tanks, stand- 
pipes, elevated tanks, and steel pipe 
have been treated by this proven 
process. 


When you order Horton steel tanks or 
plate work, be sure to have the mill scale 
efficiently and economically removed by 
the Phoscote Process of pickling and 
painting. The passing years will prove 
your judgment. For more complete in- 
formation and quotations. write our nearest 
office for Bulletin I. There is no obli- 
gation on your part. 


COMPANY 


Salt Lake City 4.. .509 West 17th South Sr. 
San Francisco 4 1584—200 Bush St. 
Seattle | 1309 Henry Bldg. 
Tulsa 3 1647 Hunt Bldg. 
Washington 6 1647 Cafritz Bldg 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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Sampson Air Force Base 
to Have New Facilities 


Award of a $4,126,251 low-bid contract 
additional facilities at 
Base, near Geneva, 
& Scott 
is announced by the 


for construction of 
the Sampson Air Force 
N.Y., to the Merritt-Chapman 
Corp. of New York, 
New York District of the Army Corps of 
Engineers. Work under the contract, which 
is part of an over-all project to convert the 
World War II Sampson Naval Training 
Station into an Air Force training base, will 
include construction of 30 barracks, two 
administration buildings, two central heat 
ing plants, and an underground steam dis 
tribution system 

Col. E. P. Ketchum, district engineer at 
New York, will be in over-all charge of th« 
with Maj. Mike Davis serving as 
engineer Norman 
Deane will be project manager and 
Merritt-Chap 


provect, 


project Eastwood and 
(,eorge 
general superintendent for 


man & Scott at the site 


Chicago Makes Plans for 
Large Filtration Plant 


An interest-free advance of $486,000 to 
issist the City of Chicago with engineering 
preparation of plans 
Central District Filtration 
has been approved by the 
rhe 
will be 


studies and the ind 
drawings for a 
Plant 


ind Home 


Housing 


Finance Agency proposed 


plant, consisting of 23 units, built on 


ibout 60 acres of submerged land, to be 
filled in the Outer Harbor east of Lake 
Shore Drive north of Navy Pier, and 
will extend from points opposite Chicago 
Avenue Ohio Street It 
filtered water for approximately 3,000,000 
residents of Chicago and adjacent suburbs 
it an estimated cost of $78,119,760 

Lake Michigan water at Chicago has so 
high a coliform bacteria content that it can 
treated by chlorination alone and fil 


ind 


and will provide 


not be 
tration is necessary according to the U.S 
Public Health Service. Filtration needs are 
now partially served by the South Side Fil 
tration Plant, which was constructed during 
World War II 

Engineers for the city on the project are 
W. W. DeBerard, Hon. M. ASCE, city engi 
neer, and the firms of Alvord, Burdick & 
Howson and Greeley & Hansen 


Army Map Service to Open 
Several Field Offices 


lo increase essential map production re 
quired by the expanded military program, 
Maj. Gen. Lewis A. Pick, Chief of Army 
Engineers, announces the establishment of 
Army Map Service field offices in Louisville, 
Ky., and Kansas City, Mo. Plans for 
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offices in other cities are also being made 

The new field offices, operating directly 
under the Commanding Officer, Army Map 
Service, Washington, D.C., will be similar to 
those established during World War II, with 
drafting and map compilation from source 


materials furnished by the base plant in 
Washington as the main activities. Each 
field office will employ between 150 and 200 
locally recruited personnel, mainly drafts- 
men, with a salary range of $2,450 to $4,200 
a year 


Remobilization Program in Jeopardy ASEE Told 


rhe current unfilled demand is for more 
than 60,000 engineers, exclusive of military 
needs, even after the 1951 graduating class 
is absorbed, Carey H. Brown, chairman of 
the Engineering Manpower Commission 
of Engineers Joint Council, revealed at the 
recent 59th annual meeting of the American 
Society for Engineering Education, held at 
Michigan State College, East Lansing, 
Mich. Mr. Brown based his statement on a 
June 1951 survey of the needs of 378 com- 
panies and government agencies made by 
the Education Committee of the Engineer 
ing Manpower Commission 

To meet vastly increased demands for 
military research, the Engineering College 
Research Council of the ASEE advocated, 
during the meeting, that college and univer 
sity research activity be augmented by (1 
utilizing to a greater extent the faculties and 
facilities of smaller colleges and universities 
doing academic work in the physical and 
engineering sciences, and (2) increasing the 
ind junior 


ictivity of graduate students 





staff members on military research projects 
at all educational institutions 

Dean A. F. Spilhaus, of the Univessity of 
Minnesota, reporting on a survey of more 
than 700 educational institutions by a com. 
mittee of the Research Council, told a 
general session of the ASEE that these two 
steps can immediately increase the educa- 
tional institutions’ share of national de 
fense research needs. Dr. Eric A. Walker, 
executive secretary of the Research and 
Development Board, told the session that 
today’s $1.1 billion military research budget 
requires nearly half the total number of 
research scientists and engineers in the 
United States. Necessary expansion in 
1952 will bring this figure to 70 percent. 

During the meeting S. C. Hollister, M 
ASCE, of Cornell University, was elected 
president for the coming year, succeeding 
Dean F. M. Dawson, M. ASCE, of the State 
University of lowa. New chairman of the 
civil engineering division is Prof. Edwin H 
Arnold, of Ohio State University} i i 


ASEE OFFICERS SHOWN IN CONFERENCE at 1951 convention are (left to right, front row) 
Henry H. Armsby, Associate Chief of Engineering, U.S. Office of Education, vice-president; 
Dean F. E. Torman, Stanford University, vice-president; and Dean S. C. Hollister, Cornell 


University, president-elect. 


In back row are Dean F. M. Dawson, State University of Iowa, 


president, and Dr. Gerald A. Rosselot, Georgia Institute of Technology, vice-president. 
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Do you fit in the Boeing picture ? 


Bocing’s world-wide reputation for 
sound engineering achievement is 
founded on men. Boeing engincers 
and physicists are graduates of many 
universities and technical schools. 
They come from every state in the 
Union. Under inspiring leadership 
they have been welded into one of 
the most potent forces in any field 
of scientific advance. 


If you can measure up to Bocing 
standards, there is an attractive future 
for you in this renowned group. In 
addition to the prestige which 
attaches to being a member of the 
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Bocing enginecring team, there are 
other definite advantages: 


1 The challenge of working on such vital 
programs as the B-47 and B-52 jet bombers, 
guided missiles and other revolutionary 
developments. 


2 Stability of career opportunity with an en- 
gineering division that is still growing stead- 
ily after 35 years. 


3 The invigorating atmosphere of the Pacific 
Northwest—hunting, fishing, sailing, skiing, 
temperate climate all year around. 


4 The availability of housing. Newcomers to 
Seattle are able to get accommodations—and 
that’s unique in a great aircraft manufactur- 
ing center. 


5 Good salaries. And they grow with you. 


6 Moving and travel experse allowance. 





i 
i 
4 
‘ 
i 
| 
L 


Boeing’s immediate needs call for expe 
rienced and junior aeronautical, mechan 
ical, electrical, electronics, civil, acousti 
cal and weights engineers for design and 
research; for servo-mechanism designers 
and analysts; and for physicists and math 


ematicians with advanced degrees. 


Write today to the address below or use 
the convenient coupon. 


iis | 


City ond State 


i 
JOHN C. SANDERS, Statt Engineer— Personne! i 
DEPT. S-8 r] 
Boeing Airplane Company, Seattle 14, Wash. i 
Engineering opportunities at Boeing interest ' 
me. Please send me further information. : 
Nome | 
Address 4 

i 
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R. Robinson Rowe, M. ASCE 


‘Professor Neare, | want to confess that 
I'm awfully proud of myself,"’ said Joe Kerr 
I found out how to solve the bear problem 
that was so difficult you reassigned it.’ 
‘Noah let me reassign it,’’ corrected Guest 
Professor Stoop Nagle, ‘‘so I'll ask how.”’ 
‘By solving a lot of triangles and averag 
ing the results. Calling the vertices P for 
pole’, C for ‘camp’ and B for ‘bear,’ PC was 
given as 146 yd. Now if the bear runs 99 
yd south and 47 yd east, the last course is a 
curve centered at P,so PB =99. The in 


17 
cluded angle at P is radian plus the ran 
99 


dom angle with respect to PC at which the 


DECEASED 





Arthur Adams (M. '18) assistant to the 
president of the Macon Kraft Co., New York 
N.Y., died on October 22, 1950, according 
to word just received at Society Head 
quarters. He was 71. Soon after gradu 
ation from Cornell University in 1901, Mr 
Adams became associated with the state 
engineer of New York, working on the Barge 
Canal. Subsequently he was employed by 
the J. G. White Engineering Corp., the 
Montreal Tramways Co. and the Nova 
Scotia Power Co. He established his own 
consulting practice in 1914 and during 
World War I served in the Ordnance De 
partment of the U.S. Army, advancing to 
the rank of lieutenant colonel. From 1923 
to 1939 he was engaged in various engi 
neering and executive capacities by indus 
trial corporations, more recently as assistant 
to the president of the Macon Kraft Co 


Charles Moses Coff (M. '49) civil engi 
neer in the U.S. Engineer Office at Denver, 
Colo., died recently, at the age of 57 Ear 
lier in his career Mr. Coff was employed as 
engineer-manager for the Morrison-Knud 
sen Co., Inc., Hans, Daugherty & Jones, 
and J. A. Terteling & Sons. Of more recent 
years he had been with the Koehler Con 
struction Co., the U. S. Public Works Ad 
ministraticn, and the Nebraska State De 
partment of Roads and Irrigation. During 
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bear left the pole. So if I select a lot of 
evenly distributed random angles, solve for 
BC by the law of cosines and compute the 
mean BC, that will be the distance the 
hunter probably had to drag the bear.’ 

“A stupendous chore,”’ said Cal Klater 

First of all, you can consider the included 
angle P as the random angle and forget the 
run of 47 yd east, which is just a nuisance 
type redundant. Thén why not compute 
the mean value by calculus? In general 
form, we start with 


x= cfear + cfar 1} 


where c, p, P are sides and random angle of 
triangle BCP and, because of symmetry, the 
limits of integration are 0 to x. Obtaining 
p from the law of cosines, cancelling ¢ and 
evaluating the second integral, 


l * : 
c= f, Vb? + c? — 2be cos PdP [2] 
x J0 
This is a complete elliptic integral of the 
second kind, for which the solution is 


» ‘ » 
x = — (b+c) x28 =) 3] 
all b+c 


Substituting 6 = 146 and c = 99, I found 
x = 163.3333 yd or 490 ft.”’ 

“Which is why I knew you knew the 
answer last time when you started to give it 
in feet. The 99 and 146 were selected to 


the second World War he served in the 
Army Corps of Engineers, having charge of 
administration and construction of military 
installations. He joined the Denver Engi 
neer Office in 1946, and at the time of his 
death was civil engineer and head of the 
construction schedules and progress group. 
He graduated from Valparaiso University. 


Raymond Francis Fletcher ( M. '47) senior 
architectural and civil engineer for the E. I 
du Pont de Nemours 
& Co., at Wilming- 
ton, Del., died on 
December 26, 1950, 
though notice of his 
death has just reach 
ed Headquarters. He 
was 49. Earlier in hi 
career Mr. Fletcher 
worked for several 
architectural ‘and en- 
gineering firms in 
Philadelphia. He be- 
came connected with 
the du Pont Co. in 
1934, serving successively as design engi- 
neer, structural engineer, process engineer, 
and for the past six years senior architectural 


R. F. Fletcher 


and civil engineer 


Herman G. Crow (Assoc. M. '15) for the 
past 22 years city manager for St. Joseph, 
Mich., died on June 8, at the age of 67. Upon 
his graduation from Ohio State University, 
Mr. Crow entered the employ of the county 
surveyor of Fayette County, Ohio. From 
1909 to 1911 he was assistant engineer on 


construction and maintenance for the 





make 3E = rand 6 + cin yd equal x in feet 
However, I don’t agree that Joe’s method is 
a stupendous chore. The mean of the twx 
extremes is 146; the mean of these and twy 
midway points is 161.2; add in four mor 
midway points and the mean is 163.20 after 
figuring only three triangles. That would 
be close enuf, wouldn't it, Noah?”’ 

“It would rate a strong A—, Stoop, which 
makes it a good problem for both Joe and 
Cal. Practical, too, for Eq. 3 would giv. 
the mean distance between points of clock 
hands, or between you and your son on the 
carousel. Flo Ridan claims we can hay 
just as much fun with semicircles at half the 
cost, so I’ve asked him for a sample.” 

*‘My sample, Noah, is the Demiluna Pool 
which is semicircular with a high wall for the 
springboard along the diameter. The ok 
plans had been folded, deleting the diameter 
except for ‘—.00.’ I started to recover the 
diameter by measuring chords and broke my 
tape. Having only foot marks on the long 
piece, | overcame the handicap by finding 
two points B and C on the semicircle so that 
chords AB = 73, BC = 37 and CD = 4 
closed on the diameter AD. How big was 
the pool?” 


[Cal Klaters were Richard Jenney, Fi 
Ridan, and Marvin A. (Sauer Doe) Larson 
Guest Professors Stoop Nagle and Flo Rida 
were John L. Nagle and Charles G. Edson 
respectively. | 


Toledo, St. Louis & Western Railroad. He 
was successively connected with Jeupe & 
Moore, Indianapolis, Ind., consultants 
the Chicago, Milwaukee & St. Paul Rail 
road; and M. E. Cooley 


Dugald Caleb Jackson (M. '98) professor 
emeritus at the Massachusetts Institute of 
Technology, Cambridge, Mass., died on 
July 1. He was 86. Professor Jackson's 
early experience included work as engineer 
for the West Engineering Co., at Lincoln, 
assistant chief engineer for the 
Sprague Electric 
Railway and Motor 
Co., of New York 
City; and chief en- 
gineer for the Central 
District Edison Gen 
eral Electric Co 
From 1891 to 1930 
he engaged in private 
consulting practice, 
becoming senior 
member in the firm 
of D.C. & Wm. Jack- 
son and its successor 
concern, Jackson & 
Moreland. He also 
served on the University of Wisconsin fac- 
ulty, and was professor in charge of the de- 
partment of electrical engineering at M.1.T 
advancing to emeritus status in 1935. He 
received his B.S. and C.E. degrees from 
Pennsylvania State College, and honorary 
degrees from Columbia and Northeastern 
universities. 

(Continued on page 78) 
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to aid peak 


defense production 


Collect and Sell 


your lron and 


Steel Serap 


Mr. Q-Check says dig for scrap metal—search every 
nook and corner of your pipe yard—scrape the bottom of 
the barrel! For iron and steel scrap is critically needed to 


aid peak defense production in steel mills and iron foundries. 


The average pipe yard has some or all of the fol- 
lowing sources of scrap metal, according to whether pipe is 


used for water. gas. sewerage or industrial service: 


Obsolete fittings; cut pipe (short pieces of dis- 
tribution or service pipe); damaged hydrants, 
valve boxes, manhole covers, etc. It all adds up 


to a vital contribution to defense production. 


Collect your scrap now. Phone your nearest scrap dealer. 


He wants what you have but quick, and pays good cash prices. 


IRON PIPE RESEARCH ASSOCIATION... CHICAGO 
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Deceased 
(Continued from page 76) 


Albert Harrison Hinkle (M. '17) division 
director of the Asphalt Institute at Colum 
bus, Ohio, died there on June 8, at the age 
of 71. After receiving a degree from Ohio 
State University in 1907, Mr. Hinkle be- 
came deputy county surveyor for Darke 
County (Ohio); assistant in the civil engi 
neering department at Ohio State Univer- 
sity; and ‘from 1911 to 1919 deputy state 
highway commissioner of Ohio Subse 
quently he served as chief engineer and 
superintendent of maintenance in the 
Indiana State Highway Department (1919 
1933); director of the Public Works Admin 
istration in Indiana; and research engineer 
for the Kentucky Rock Asphalt Co. In 
1939 he joined the Asphalt Institute as 
district engineer in Cincinnati, becoming 
division director of the Institute when the 
office was moved to Columbus 


Myron Tuttle Jones (M. '45) consulting 
engineer of Columbus, Ohio, died in June 
1950, according to word recently received 
at Society Headquarters. His age 
52. Mr. Jones did planning and other engi 
neering work for the City of Cleveland, 
Ohio, and its environs from 1921 to 1934 
Later he served as resident engineer and 
inspector for the Public Works Adminis 
at Cincinnati, Ohio; engineer in 

Engineer district office at Cin 
and Bellevue, Ohio, and Buffalo, 
N.Y.; and consultant to the Bellevue Flood 
Relief Committee. Since 1943, Mr. Jones 
was engaged in private consulting engineer 


was 


tration, 
the U.S 
cinnati 


ing practice 


John Scott McWilliams (Assoc. M. '27) 
since 1922 president of the Roaring Creek 
Water Co., at Shamokin, Pa., died on Feb 
ruary 3, at the age of 54. In his connection 
with the organization Mr. McWilliams ad 
vised on the design and erection of two stor- 
age reservoirs and extensions made to the 
transmission distribution 
systems. Earlier he was manager of the 
Bear Gap Water Co., also of Shamokin, Pa 
He was educated at the Massachusetts In 


company’s and 


stitute of Technology and Princeton Uni 
versity 
Edward Leyburn Moreland (M. '28) re 


tired dean of engineering and vice-presi 
dent of the Massachusetts Institute of 
Technology and partner in the consulting 
concern of Jackson & Moreland, of Boston, 
Mass., died on June 17, at the age of 65 
After receiving his degrees from Johns Hop- 
kins University and the Massachusetts 
Institute of Technology, Mr. Moreland was 
employed as assistant engineer for D. C. & 


Wm. Jackson, in Boston, Mass. In a few 
years he became manager of the Boston 
office of that organization, and in 1916 


entered into partnership (Jackson & More 
land). He served in the A.E.F. in France 
during World War I, resuming partnership 
with Dugald C. Jackson in L919. Later 
he formed a partnership with Frank M. Car 
hart & Ralph D. Booth, using the firm 
name of Jackson & Moreland. He 
was head of the electrical engineering de 
partment, dean of engineering, and execu 


also 


tive vice-president at M.1.T 


Hans Mumm, Jr. (M. '20) of Everett, 
Wash., died on January 6, at the age of 73. 
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Mr. Mumm began his engineering career do- 
ing survey and maintenance work for several 
Western railroads. Subsequently he was 
assistant city engineer for Everett, Wash., 
engineer for the Everett Improvement Co., 
and city engineer for Everett. He prac- 
ticed engineering from 1909 to 1913, when 
he became engineer for Snohomish County, 
Washington. Later he joined the Portland 
Cement Association and in 1926 formed the 
Everett Concrete Products Co., acting as 
president and manager of the business be- 
fore retiring in 1941. He was a Washington 
State College graduate 


Fred John Nebiker (Assoc. M. '27) for 
a number of years senior engineer for the 
Corps of Engineers, at Boston, Mass., died 
on June 30. He was Mr. Nebiker, 
who had been connected with the U-S. 
Engineers for the past 18 years, worked on 
the design of Bedford, Westover, and 
Grenier airfields. Before that he made 
hydraulic studies on water power projects 
along the Rhine for O. Bosshardt, consulting 
engineer of Basel, Switzerland, and later 
was with the Florida Development Co., at 
Everglades, Fla., and Hills & Youngberg, 
Jacksonville consultants. He graduated 
from the Swiss Federal Polytechnic Univer- 
sity. 


55. 


Anant Hiralal Pandya (M. '46) chief 
engineer and director of the Patel Engi- 
neering Co., Ltd., and consulting engineer 
for Hind Constructors Ltd., at Bombay, 
India, was killed in an automobile accident 
near Konar Dam, Hazaribagh, on June 1 
He was 41, and a graduate of Bombay Uni- 
versity and the Mas- 
sachusetts Institute 
of Technology. At 
the outset of hiscareer 
Mr. Pandya was as- 
sociated with Messrs. 
Truscon, Ltd., the 
Trussed Concrete 
Steel Co., and Di- 
agrid Structures Ltd. 
He returned to India 
in 1939, successively 
as principal of the 
Bengal Engineering 
College at Calcutta; 
director of the Supply Department and 
deputy director general of Munition Produc 
tion; and general manager of Hindustan 
Aircraft Ltd. He was the recipient of many 
research fellowships and awards, including 
the Lincoln Arc Welding Prize in 1938 





A. H. Pandya 


Victor Hugo Reichelt (M. '24) engineer 
of Upper Montclair, N.J., died in March 
He was 79. At the outset of his career Mr 
Reichelt worked for Charles Busath and 
W. T. Vajen. In 1897 he joined the New 
York City Department of Street Improve 
later associated with the 
office of the Borough President of the 
Bronx. He became connected with office 
of the Borough President of the Borough of 
Richmond in 1902, serving as draftsman, 
transitman, and assistant engineer in charge 
of the Sewer Design and Substructure Divi- 
sion. In recent years he practiced engineer- 
ing in Upper Montclair, N.J. He received 
his engineering training at Cooper Union 
and Columbia University 


ment and was 


Frank Erwin Richart (M. '29) for the past 











20 years research professor of engineering 
at the University of Illinois, Urbana, II], 
died on July 16, at the age of 59. Earlier 


in his career Mr. Richart was associated with 
W. A. Baehr and the C. F. Massey Co., of 
Chicago, IIl 


Except for a year as struc. 
tural engineer on ex 
perimental work in 
the Concrete Ship 
Section of the Emer. 
gency Fleet Corp., at 
Philadelphia, Pa., he 
had been on the fac 
ulty of the Univer 
sity of Illinois, his 


alma mater, since 
1916. Noted for his 
reinforced concrete 


research, Mr. Richart 
devised a new bridge 
building technique 
He was a past-president of the American 
Concrete Institute and had served on num 
erous ACI research and testing committees 
He had also been active in the American 
Society for Testing Materials, which awarded 
him honorary membership just before his 
death 


F. E. Richart 


Eugene Somers (Assoc. M. '25) design 
engineer for the Universal Atlas Cement 
Co., in New York, N.Y., died at his home 
in Westfield, N.J., on February 25, accord 
ing to word recently received at Head 
quarters. During the early part of his 
career Mr. Somers was connected with sey 
eral New Jersey surveyors and architects 
He entered the employ of E. D. Rightmire, 
civil engineer of Atlantic City, in 1907, 
and worked on the design and construction 
of roads, bridges, and sanitary improve 
ments. Later he became associated with 
various cement companies, including the 
Atlas Portland Cement Co., the Bessemer 
Cement Corp., and more recently the Uni 
versal Atlas Cement Co. 


Edward John Spoerer (Assoc. M. ‘22 
since 1927 superintendent of buildings for the 
Building Department, at Jersey City, N.J., 
died on March 6, at the age of 61. With 
the exception of a year as detailer and de 
signer on structural steel for the Hinkle 
Iron Co., Mr. Spoerer was employed by 
Waldemar Mortensen, New York City civil 
engineer, from 1910 to 1921, as designer and 
structural engineer. He subsequently be- 
came structural engineer and superintend 
ent of buildings for the Jersey City Building 
Department. He received his education 
at Cooper Institute 


Alexander Raffen Webb (M. '22) dean 
of the college of engineering at Ohio North 
ern University, Ada, Ohio, died there on 
June 29, at the age of 64. Educated at the 
Armour Research Institute of Technology 
and the University of Michigan, Mr. Webb 
first worked for irrigation and land develop- 
ment companies in Oregon and Florida, 
and the Chicago, Burlington & Quincy 
Railroad, at Chicago, Ill. He began his 
teaching career at Highland Park and De 
Moines colleges, and served as assistant 
professor of civil engineering at Idaho Uni 
versity and professor of civil engineering 
at the University of the Philippines. In 
1924 he joined the Ohio Northern Uni 
versity faculty, becoming dean of the col 
lege of engineering in 1946. 
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NEW LINCOLN PLANT C 


REATED 





BY INCENTIVE-INSPIRED CO-ACTION IN DEVELOPING 





Byrne Organization, Inc. 
Engineers and Contractors 


By J. R. Braun, Vice President 


WELDED FRAMEWORK SAVES 36 TONS OF STEEL 





wie WE \ 


UR 


Washington, D. C. 


ELDED design is cutting 5% 
from the labor costs of fabrica- 








Pitts- 
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11-Story All Welded 





Pittsburgh, Pa. Inset shows welded 
steel bar joists set on 24" centers 


Apartments, Cleveland, Objo. 
and welded in position. 


Framework for the Edgewater 
Fabricators and Erectors: 
burgh-Des Moines Steel Company, 


Fig. 3. 


Each design detail utilizes the full 
allow fast, low cost shop fabrication 


ting and erecting the 11-story Edge- 
and yet permit flat position field weld- 
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Simpler details of frame connections, 
made possible only with welded 
designs, are also helping to effect 
Savings of 25% in weight of connec- 
tions and a 3% reduction in total 
weight of this 1200 ton framework. 
economies of welded construction. 
Connections are so engineered as to 





ing on every joint. 
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POSSIBILITIES IN PRODUCT 
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SIMPLER 
COLUMN SPLICES 





Fig. 1. Typical Welded Splice of a// columns 
12 to 12 and 12 to 14 WF column. Bearing 
plate is shop welded to lower column... clip 
angle for erection bolts is shop welded to upper 
column. All field welds are made in fast, easy 
downhand position. 


FASTER BEAM-TO-COLUMN 
CONNECTIONS 





Fig. 2. Simpler Detail Speeds Erection. Clip 
angle is shop welded to column for bolting 
beam in the field. Outside cover plates are then 
field welded to top and bottom flanges and the 
top plate to column in flat position with 
Lincoln Fleetweld 5” electrodes. Bottom plate 
#s shop welded. 


WELDED DESIGN SAVES 25% 
ON WEIGHT OF CONNECTIONS 
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Studies in Structural Arc Welding free on request. Designers and engineers write on your letterhead to Dept. 143, 
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Pacific coast plant of Grinnell Company, man- 
vfacturers of automatic fire sprinkler systems. 
Area 1% acres; trusses of 60-foot span combine 
features of parallel chord and bowstring types. 


Skeleton of a Production Tool 


RUSSES of engineered timber 

provide the expanse of open floor 
space which will make this build- 
ing a primary production tool. Un- 
hampered by an excessive number of 
interior posts, continuous flow of 
mass production is possible; materials 
handling equipment functions effici- 
ently; flexibility is retained for ex- 
pansion, changes of tenants, and new 
production processes and machinery. 


Wide Range of Adaptations 
Trusses in this building are typical of 
the adaptability of Timber Structures 
units. Other types provide saw tooth, 
flat or arched roof contours, or any 
desired combination of these forms. 
Spans may be up to 250 feet or more, 
and number of spans is limited only 
by site conditions. Local loadings 


such as mezzanines, balconies, mono- 
rail installations and heating and 
cooling units are readily accommo- 
dated in design. 


Resistive to Destruction 
by Fire 


Truss chords shown here are formed 
by glued lamination into single piece 
members, permanently free from sea- 
soning action, and qualifying as 
heavy timber or mill type construc- 
tion. They are naturally resistive to 
failure by fire and earn moderate 
insurance rates. 

For additional information about 
these structural units, get a copy of 
the booklet, “Industrial Buildings” 
from your nearest Timber Structures 
representative, or fill in and mail the 


coupon. 





Timber Structu RES, Inc. 


P. O. Box 3782-Y, Portiand 8, Oregon 


Offices in New York; Chicago; Kansas City, Missouri; 


Dallas, Texas; Seattle and Spokane, Washington Stfour 
CATALOG In 
TIMBER STRUCTURES OF CALIFORNIA + Ookland, Colifornia SWEET'S 


TIMBER STRUCTURES OF CANADA, LTD. + Peterborough, Ontario 


Local Representatives throughout the United States and Canada 
Ene yee eae 


TIMBER STRUCTURES, INC. 
P. ©. Box 3782-Y, Portland 8 Oregon 


Plecse send me a copy of your booklet 


Industrial Buildings 
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NEWS OF 
ENGINEERS 





Gano Dunn, since 1925 a trustee and for 
the past 16 years president of Cooper Union, 
has been named chairman of the trustees in 
accordance with the recently revised by- 
laws of the institute. Mr. Dunn is presi 
dent of the J. G. White Engineering Corp, 
of New York City, and an Honorary 
Member of ASCE 


Albert Haertlein, Gordon McKay Pro- 
fessor of Civil Engineering at Harvard Uni- 
versity, has been appointed associate dean 
of applied science. His new duties will 
involve research and teaching work in the 
properties of materials. Professor Haert- 
lein is currently serving as Vice-President 


of ASCE. 


H. H. Nicholson, construction engineer in 
the Fort Peck District of the Corps of 
Engineers, has accepted appointment as 
chief of the Construction Supervision and 
Inspection Branch of the Construction Divi 
sion at the Omaha, Nebr., District of the 
Corps. 


Charles R. Harte, for the past 53 years 
on the engineering staff of the New Haven 
Railroad, and its subsidiary, the Connecti- 
cut Co., at New Haven, Conn., has retired 
He is responsible for much of the work of 
four-tracking the main line and for early 
electrification projects of the railroad 


L. F. Harza, president of the Harza 
Engineering Co., in Chicago, IIl., recently 
received honorary membership in_ the 
Chicago Engineers Club 


Charles MacClosky, who is head of his 
own contracting firm in San Francisco, 
Calif., and a member of the 499th Engineer 
Brigade (Reserve), was advanced to the 
rank of colonel at recent ceremonies con- 
ducted at the Presidio of San Francisco 


T. H. Cutler, engineering consultant to 
the Kentucky Department of Highways, at 
Frankfort, has been appointed to the newly 
created post of engineer-manager of urban 
development. Mr. Cutler will have direct 
charge of projects in the urban development 
program, including major improvements to 
congested business districts, limited access 
highways, and expressways 


P. H. Daniells, who is assistant chief 
engineer for the Missouri State Highway 
Department, at Jefferson City, was recently 
elected president of the Mississippi Valley 
Conference of State Highway Departments 


Helmer A. Holmstrom, lieutenant colonel, 
Corps of Engineers, recently graduated 
from the Command and General Staff Col 
lege, at Fort Leavenworth, Kans., and is 
now stationed at the Armored Airborne 
Center, Fort Bragg, N.C 

(Continued on page 82) 
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TAMPING-LEVELING FINISHER 


ES Sea eee 
; pea! Rhy aey 
879-A~ 


f B-G Finisher laying 12-foot mat right 
/ up to the curb. Cut-off shoes and 
extensions allow laying strips from 

8 to 14’ wide in 3” increments. 





SPREADS material evenly 
COMPACTS to uniform density 


LEVELS automatically without forms 


Unequaled method for properly laying a smooth, 
level surface for paving streets, highways, run- 
ways, parking lots, tennis courts and similar jobs. 


The world’s most widely used paving machine: 
gives superior performance in laying every type 
of surface—hot or cold—from clay stabilized 
gravel to high-type sheet asphalt. 


Tamps, levels and strikes off simultaneously: auto- 
matically measures the correct amount of com- 
pacted material, produces a level surface that is 
maintained under rolling and traffic. 


Compacts material as it is being laid: while it is 
hot and workable — assures a superior surface of 
uniform density, even when laid over an irreg- 
ular subgrade. 


Whether paving over new subgrade or resurfacing 
existing pavement, the B-G leveling principle as- 
sures a smooth, ripple-free surface without the 
need of forms . . . abrupt changes in subgrade 
cannot change the grade line of the mat. 


High capacity with low maintenance: saves truck 
time, reduces the amount ef rolling required and 
size of crew. 


“See Your B-G Distributor” 









Barber-Greene 








Barber-Greene Company 


Aurora, ill., U.S.A. 210A 
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News of Engineers 
(Continued from page 80) 


Charles W. Harris has retired after 45 
years on the civil engineering faculty at the 
University of Washington. He will have 
the rank of professor emeritus of hydraulic 
engineering 


Richard T. Evans, topographic engineer, 
and Frederick M. Hart, cartographic engi 
neer for the U.S. Geological Survey, in 
Washington, D.C., who retired on July 31, 
were presented scrolls marking their service 
of 52 and 51 years, respectively 


Glenn Murphy, professor of theoretical 
and applied mechanics and senior engineer 
the State College Institute for 


for lowa 


Atomic Research, has been named the sixth 
recipient of the George Westinghouse Award 
of the American Society for Engineering 
Education. Professor Murphy was cited 
for his ‘‘preeminence as a teacher in engi- 
neering.” 


William J. Bona recently resigned as 
engineer for the Corps of Engineers at Rock 
Island, Ill., and is now with Ebasco Services, 
Inc., with headquarters in Metropolis, Ill 

James F. Smythe is on leave from the 
Wigton-Abbott Corp., to serve with the 
International Bank of Reconstruction and 
Development in Washington, D.C., assisting 
Lt. Gen. R. A. Wheeler, engineering ad 
viser, on the end-use supervision of loans 
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If yours is one of the pioneer 
cities planning a fluoridation pro- 
gram, it will pay you to come to 
% Proportioneers% for your equip- 





ment. Already we have had almost 


4 Were CAN YOU GET 
RELIABLE EQUIPMENT 


ror FLUORIDATION ? 





Answer: 


YPROPORTION CC% 








six years’ experience in this revo- 
lutionary phase of water treating. 
Whether you want a simple chemi- 
cal feeder, or a complete installa- 
tion with accessories for automatic 
proportional fluoridation, you're 
sure and you're safe if it’s 
%Proportioneers%. Mail coupon 
or write for data and recommen- 
dations. 


Answers: (1) Pioneers 


(2) Chanticleers 


# 

° % Proportioneers, Inc. % , 

360 Harris Ave. a 

B providence 1, R. I. ° 

H Please send Bulletin SAN-9 ® 

8 Name ° 
m 

g Company « 

@ Street eas - 

B City _... State . 


(3) Privateers 


4. 7 PROPORTIONEERS, INC. 7% 
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William H. Hasselbach, since 1943 chief 
engineer of the Lib. 
bey - Owens - Ford 
Glass Co., has ae 
cepted appointmen 
to the post of directo, 
of engineering, with 
headquarters in To 
ledo, Ohio Mr 
Hasselbach has beep 
connected with the 
Libbey - Owens - Ford 
engineering division 
for nearly 22 
He is a past-president 
of the Toledo Section 
of ASCE, and an honorary member of Tay 
Beta Pi 


years 


W. H. Hasselbach 


George L. Freeman, consulting engineer 
with the New York City firm of Moran, 
Proctor, Freeman & Mueser, has retired 
He will continue to serve the organization in 
an advisory capacity 


Ralph Smillie has been retained by the 
Port of New York Authority as consultant 
to the chief engineer and the engineering 
department in connection with the third 
tube of the Lincoln Tunnel, which will be 
constructed at a cost of $85,000,000 


Valentine F. Spring, formerly chief of the 
Civil Works Branch of the Antilles Area 
Office, Panama District of the Corps of 
Engineers, at San Juan, Puerto Rico, has 
retired after approximately 34 years of 
service. He is making his residence in 
Hudson, Mich 


Edward P. Palmer, president of the New 
York consulting concern of Senior & Palmer, 
announces that its offices are now located at 
1999 Park Avenue, New York City 


Robert B. Banks, for the past two years 
H. H. Hilp Fellow in Engineering at the Uni 
versity of California, has been awarded a 
Fulbright Fellowship at the Imperial Col- 
lege in London, for the academic year 1951 
1952, to continue his research in hydraulics 
Mr. Banks received his Ph.D. in civil engi 
neering from the University of California 


Reamy C. Fitch announces the opening 
of a consulting engineering office at 65 
North First Avenue, Phoenix, Ariz. Previ 
ously, Mr. Fitch served as engineer and 
estimator for the Farwell Co., Inc., at 
Dallas, Tex 


R. A. Haber, formerly assistant to the 
director of the Delaware River Crossing Di- 
vision of the Delaware State Highway De- 
partment, at Wilmington, has become chief 
of the department there. 


Harry R. Hall has retired as chief engineer 
of the Washington Suburban Sanitary Com 
mission, at Hyattsville, Md., after 33 years 
of service. 


William M. Hoge, major general in com- 
mand of the U.S. Ninth Corps, has been 
nominated to the rank of lieutenant general 


John S. Crandell has retired as professor 
of highway engineering at the University of 
Illinois after 25 years of service 
CIVIL ENGINEERING 
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Roy V. Lund, previously assistant supcr- 
vising engineer in the 
physical plant at the 
University of Minne- 
sota, in Minneapolis, 
is now supervising 
engineer Since 
1922, Mr. Lund has 
been working in the 
physical plant at the 
university and in re- 
cent years directed 
its expansion pro 
gram. He isa char- 
ter member of Chi 
Epsilon, honorary en 





R. V. Lund 


gineering fraternity 


John S. Telfair, Jr., until recently hydrau- 
lic engineer in the U.S. Engineer office at 
Jacksonville, Fla., has joined the municipal 
engineering firm of Smith & Gillespie, also of 
Jacksonville. 


Allen Wagner has resigned as director of 
public relations for the American Road 
Builders’ Association, Washington, D.C., to 
accept the position of assistant to the 
chairman of the U.S. Civil Service Com- 
mission, with headquarters in the same city 
Before going to the ARBA, Mr. Wagner 
was public relations director for ASCE 


Cornelius Wandmacher, director of the 
evening session and associate professor of 
civil engineering at the Polytechnic Insti- 
tute of Brooklyn, will become William 
Thoms Professor of Civil Engineering and 
head of that department in the University of 
Cincinnati College of Engineering, effective 
October 1. He succeeds Prof. Howard B. 
Luther, who is retiring after 29 years of 
service 


Frederick H. Warren has been made 
deputy director of the newly established 
Division of Construction and Supply of the 
Atomic Energy Commission, in Washington 
He was formerly assistant to the director of 
production of the AEC 


Walter Owen Washington, for the past 
five years senior member of Washington & 
Ruff, civil engineers of Brownsville, Tex., 
has been awarded a certificate of merit for 
“fifty years of outstanding engineering 
work”’ by the Valley chapter of the Texas 
Society of Professional Engineers 


William Whipple, Jr., colonel, Corps of 
Engineers, has been graduated from the 
Industrial College of the Armed Forces and 
assigned to Fort McPherson, Ga., as engi- 
neer. 


Lloyd O. Zapp is on a six-month leave of 
absence from the Humble Oil Co., to serve 
as chief of the Construction Branch of the 
Materials Division for the Petroleum Ad- 
Ministration for Defense, in Washington 
Mr. Zapp is senior supervising civil engineer 
for the Humble Co., at Houston, Tex 


Cliff Bales, formerly with the California 
Division of Architecture, has been recalled 
to duty with the Army, at McClellan Field 


Earle V. Miller has been appointed Idaho 
Highway Engineer. Mr. Miller has been 
with the Arizona Highway Department 
since 1923, most recently as deputy highway 
engineer. 
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August L. Ahlf, who has been connected 
with the U.S. Bureau of Reclamation at 
Denver, Colo., has gone to Siam for a year, 
where he will assist in the design and con- 
struction of irrigation works for the Siamese 
government, under the ECA program 
He has been serving the Colorado Section 
of the Society as vice-president. 


Frederick A. Reickert, associate professor 
of civil engineering at the University of 
Illinois, has been recalled to active duty 
with the Air Force and assigned as chief of 
the training analysis and development sec- 
tion of the 3499th Training Aids Wing, at 
Chanute Air Force Base in IIlinois 


Prevost Hubbard has retired as engineer 
of research for the Asphalt Institute, New 


- 


geez. very 
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HERE 1S DIAMOND BIT EFFICIENCY 


AT “FISH TAIL” COST 


Diamond drillers, drilling Ax, Bx and Nx grout holes through rough 
fossiliferous Tampa limestone and heavy shale at a Chattahooche River 
dam site, pictured above, were having slow going . . . bit costs were high. 

Lits and was too hard for other bits. 


Rough formation damaged diamond 


Their problem was solved when they switched to Hawthorne “Blue 
“Blue Demons” drilled through clay, limestone, 
shale and even concrete, with a drastic reduction in drilling cost. Drilling 
was faster, bit costs lower and round trips fewer. 


Demon" Rock Bits. 


“Blue Demon" Bits, now drilling millions of feet each month, are designed 
where diamond bits can't 
be used. Bit sizes correspond with diamond bit sizes. Tungsten carbide 
facing does not shatter . . . gives longer life, more footage per bit. Low 
cost expendable blades give economic “‘on the drill'’ bit service. 


for all sedimentary and overburden drillin 


Drillers on 900 drills throughout 
the world are drilling faster, with 
fewer bit changes, at drastically 
reduced drilling cost, with long 
lasting Hawthorne “Blue Demon" 
Rock Bits. 


Use “Blue Demons” for diamond bit 
efficiency at “fish tail" cost in sedimen- 
tary drilling. 


e Mineral prospecting © Foundation 
testing © Grout hole drilling. 


HERB J. 


P. 0. BOX 7366, HOUSTON 8, TEXAS 





HAWTHORNE 

“BLUE DEMON” 

ROCK CUTTER BITS 

REPLACEABLE BLADES 
1$”-10" 


WRITE FOR ILLUSTRATED CATALOG 


York City, after approximately 30 years of 
service. 


Lloyd K. Clark, formerly project manager 
of the sanitary research project of the 
Association of American Railroads, in 
Baltimore, Md., has become sanitary engi- 
neering consultant to the Department of 
Health in Alaska 


Daniel Webster Cole, who retired several 
years ago from the engineering staff of 
Ebasco Services, Inc., was honored in a 
recent issue of the organization’s Ebasco 
News, which cited his work in the develop- 
ment of hydroelectric resources in the North- 
west and elsewhere in the United States 


(Continued on page 84) 
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News of Engineers 
(Continued from page 83) 


Gordon Long, until recently with the 
California State Division of Highways, is 
now with the Division of Water Resources, 
at Sacramento, as senior hydraulic engineer. 


Ralph N. Ernest, captain, U.S. Navy, and 
a June 1951 graduate of the Industrial 
College of the Armed Forces, has been as 
signed to the Office of the Chief of Naval 
Operations, Department of the Navy, in 
Washington, D.C 


Robert E. Robertson, Jr., announces the 
termination of his partnership in the firm of 
Williar & Robertson, of Baltimore, Md., and 
the continuation of his practice under the 


i 


name of Robertson & Associates, with offices 
at 339 St. Paul Place, in that city 


John R. Noyes, colonel, U.S. Army, and 
commissioner of roads for Alaska, at Juneau, 
has gone to the Far East on a new Army 
assignment 


Reginald C. Price is now director of the 
Division of Water and Power for the De 
partment of the Interior, in Washington, 
D.C., succeeding W. G. Hoyt, who recently 
retired. Since 1947, Mr. Price has served 
as special assistant to the Assistant Secre 
tary of the Interior 


E. C. Shuman, previously director of re 
search in the Kaylo Division of the Owens 
Illinois Glass Co., at Toledo, Ohio, has new 
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Damaged—hack in service quickly! 


Mathews Modernized Hydrants are de- 
signed for service even under today’s 
traffic hazards. When knocked over 


simple construction and removable 
barrel make them 


MATHEWS 


HYDRANTS 


Made by R. D. Wood Company 


Public Ledger Building, Independence Square 


Manufacturers of “Sand-Spun" Pipe (centrifugally 
cast in sand molds) and R. 0. Wood 


out-of-control vehicle their 


easier to repair 
easier to replace 


Philadelphia 5, Pa. 





Gate Valves 














Mathews Modernized Hydrants offer these advantages: 


Stuffing box cast integral with nozzle section 
« Head turns 360° + Replaceable head + Nozzle 
sections easily changed + Nozzle levels easily 
raised or lowered without excavating - Protection 
case of “Sand-Spun” cast iron for strength 
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toughness, elasticity « Operating thread only part 
to be lubricated + All working parts contained in 
barrel—removable without excavating « A modern 
barrel makes an old Mathews good as new « 
Available with mechanical joint pipe connections 











duties as director of research and manager 
of product development there. 


Edward J. Nunan has accepted appoint- 
ment to the position of materials engineer 
and sales manager for the Buffalo Slag Co. 
inc., with headquarters in the New York 
office 


W. F. Pruden, formerly assistant chief 
engineer of the Columbia Steel Co., a sub- 
sidiary of the U.S. Steel Corp., has been 
made chief engineer of the Columbia com 
pany, with headquarters in the new Russ 
Building in San Francisco, Calif. 


W. G. Sloan, chairman of the U.S. De 
partment of the Interior, at Billings, Mont 
and co-author of the Pick-Sloan Plan for the 
development of the Missouri River basin, 
recently received the honorary degree of 
doctor of engineering from Montana State 
College 

Don Hoffman, consulting engineer of 
Placerville, Calif., is mow serving as a 
colonel at the Joliet, Ill., Army Ordnance 
Depot 


Tahiman Krumm has been recalled to 
active duty as a lieutenant colonel on the 
general staff of the War Department, in 
Washington, D.C. Colonel Krumm is on 
leave of absence from his partnership with 
Burgess & Niple, consulting engineers of 
Columbus, Ohio. 


P. H. Van Etten, assistant state engineer 
for the Division of Water Resources, at 
Sacramento, Calif., has retired after 22 years 
of state service. He plans to make his resi- 
dence at Stockton. 


George B. Sheldon, Jr., is now chief of the 
Repair Section of the Public Buildings 
Service, General Services Administration, 
Washington, D.C. Formerly Mr. Sheldon 
was acting director of the P.B.S. Decentral- 
ization Division. 


Henry E. Helmboldt, lieutenant colonel, 
Army Corps of Engineers, has been trans- 
ferred from the First Army Headquarters in 
New York City, to the Office of the Division 
Engineer, North Pacific Division of the 
Corps of Engineers, at Portland, Oreg 


Arthur G. Hayden, of St. Michaels, M« 
recently received the honorary doctor of 
science degree from the Ripon College, at 
Ripon, Wis. Mr. Hayden was cited as a 
distinguished alumnus of the college, ‘‘re 
nowned for his many accomplishments in 
the field of structural engineering.”’ 


Harold Jolley, senior vice-president for 
the Ceco Steel Products Corp., in Chicago, 
Ill., recently completed 35 years of service 
with the company. 


D. B. Steinman, New York City bridge 
consultant, is now chairman of the U.S 
Council of the International Association of 
Bridge and Structural Engineers 


Wayne Henneberger, formerly design 
engineer in the bridge division of the Texas 
Highway Department, at Austin, has re 
ported to the Air Corps for active duty at 


Kelly Field 


Lowell O. Stewart, head of the depart 
ment of civil engineering at Iowa State 
College, has been appointed to the Iowa 
State Board of Engineering Examiners, 
succeeding the late John S. Dodds. 
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Allis-Chalmers’ new tractor line is blazing the 
way to simpler servicing with time and money 
savings never before possible. 


Adjustments are easier . . . lubrication simpli- 
fied and lube periods greatly extended. Mechan- 
ics say these are the easiest tractors they have 
ever worked on! 


This all adds up to less down time, more pro- 
ducing time...longer tractor life at less upkeep cost. 


Following are just a few reasons why this NEW- 
EST, FINEST TRACTOR LINE ON EARTH is 
Easy To Service...besides being built to “take it,” 
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The Newest, Finest Tractor Line on Earth! 
—-— = af 








40.26 drawbar hp. 
11,250 tb. 


70 drawbar hp. 


18,300 tb. 27,850 Ib. 


by 
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easy to operate and entirely new in performance. 
Get the full story from your Allis-Chalmers dealer. 


TIME-SAVING LUBRICATION DESIGN — Only a few lube 
points, easy to get at — NONE UNDER TRACTORS. You oper- 
ate 75 HOURS without any greasing — then only one fitting 
to hit and an oil change to make. (Only exception, torque 
converter bearings on HD-20). You lubricate the Positive-Seal 
truck wheels, support rollers and idlers only once every 
1,000 HOURS! 


ACCESSIBLE ADJUSTMENTS — QUICKLY MADE — brakes, 
master clutch, steering clutches. No floor plates to remove for 
any adjustments. Tracks easier to adjust— simple screw 
adjustment with automatic lock. 


EASY TO REPAIR—Engine, master clutch, transmission, steer- 
ing clutches and final drives can be easily removed and 
repaired or replaced, without disturbing adjacent assemblies. 
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e DESIGNED FOR YOUR JOB 
@ BUILT TO “TAKE IT” 

@ EASY TO OPERATE 
@EASY TO SERVICE 


102 drawbar hp. Hydraulic Torque Converter Drive 


175 net engine hp. 





ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


CHICAGO 
84 E. RANDOLPH ST. 


NEW YORK 
8 W. 40th ST. 


100 FARNSWORTH AVE. 


DETROIT 
57 POST ST. 


SAN FRANCISCO 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
coptoant agrees to pay a fee at rates 

by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who ad- 
vertise in these columns. All applications 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of per quarter 
or $12 per annum, payable in advance. 








Register Now With Your Personnel Service! 


The Engineering Societies Personnel Service, Inc., 
standing engineering positions available throughout the United States 
Make your availability known to the office 
of the Engineering Societies Personnel Service, Inc., nearest your 
Never before in the 30-year history of the Service has there been 


and for foreign service. 


home 


Men Available 


ENGINERRING Geovoorst; Assoc. M. ASCE; 
licensed professional engineer; 34, family; 12 
years’ responsible office and field experience on all 
types of foundation problems from embankments 
to power plants; now a technical supervisor; 
desires position where initiative and technical 
ability are of prime importance; will consider con 
sulting firm or university attachment C-687 
105-Chicago 


Positions Available 


SALES ENGINEERS a) District Sales Manager 
civil engineering degree, for large manufacturing 
concern in construction materials. Must have 
experience in contacting engineers and contrac 
tors and be a resident of the South. Excellent 
opportunity Salary open Location, Georgia 
(6) Sales Engineers, 24-40, graduate civil engi 
neers, with some sales experience, to represent 
above company. Territories, Atlanta, Ga., and 


Decatur, Ala 
cants from the South 


perience 


Acquaintance 


the 
Association of State Highway Officials 
includes inspection of road-test projects, analysis 
of road-test reports, committee work in connec- 
tion with preparation of test projects, and ad- 
visory assistance to state trucking associations in 
matters relating to pavements and bridges 
be willing to travel and to reside in Washington 
D.C. Y-5619 


has many out- 
branches, 


and their vicinities 
Salary open 


Prefer appli 
Y-5566 


HiGuway ENGtneer, about 30, registered pro 


fessional civil engineer with about 5 years 
in one or more of the following fields 
engineering design of pavement and bridges 
field construction of pavements; 
test work with a state highway department 
with literature on highways and 
highway construction, including publications of 
Highway Research Board and the American 
Position 


CONSTRUCTION SUPERINTENDENT to take com- 
plete charge of erection of large steam electric 


ex- 


research and 


Must 





HYDRO - ELECTRIC 
DESIGN ENGINEER 


Graduate Civil 


minimum five (5) years’ expe- 


Engineer with 


rience design hydro-electric struc- 


tures (Dams, Intakes, Tunnels, 
Canals, Penstocks, Power Houses, 
etc., and preparation of construc- 
tion drawings) required by an 
established public utility service 
organization. Location New 
York. Attractive salary. Splen- 
did opportunity for right man. 
Write giving age and fullest de- 
tails of qualifications and expe- 
rience. 


Box C. E. 196 


CIVIL ENGINEERING 


33 West 39th Street 
New York 18, N. Y. 











WANTED 


PROJECT ENGINEER 
for 
HYDROELECTRIC DESIGN 


Headquarters Western United 
States. Splendid opportunity. 
Graduate Mechanical or Civil 
Engineer with minimum 10 
yrs. experience on major 
hydroelectric projects de- 
signing dams, penstocks, 
power houses, and transmis- 
sion lines. Compensation 
commensurate with ability. 
Please write furnishing com- 
plete chronological experi- 
ence record and salary his- 
tory. Also full details re- 
garding education, age, sal- 
ary expected, business and 
character references, etc. 


Box 200 
Civil Engineering 
33 West 39th Street 
New York 18, N. Y. 
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greater opportunity for members of the engineering profession in all its 
mechanical, electrical, 
chemical, naval architecture, etc. 
portunity you have been waiting for, but the initial step must be taken 
by you.—Alfred H. Meyer, Executive Director. 


civil, mining and metallurgical, 
Now is the time to find the op- 


power station from the foundation until the units 
are cut in. Salary open. Location, Brazil. 
Y-5630 

GENERAL CONSTRUCTION MANAGER, graduate 
engineer, with minimum of 10 years’ experience in 
supervising construction, to follow up scheduled 
construction jobs in the field. Salary open 
Considerable traveling Location South 
America and Europe. Y-5654 


Construction Starr Encrineer, 30-45, with 
up to 10 years’ experience, with broad engineering 
training, to consult and advise on highly special 
ized engineering problems. Civil degree pre 
ferred. Will act as office engineer and resident 
engineer on industrial plant changes and expan- 
sion, large and small projects. Must have broad 
experience on building construction Knowledge 
of equipment erection desirable. Should be able 
to review structural designs and suggest improve- 
ments, make cost estimates, review proposals 
and advise on letting contracts. Act as company 
representative on projects away from home office 
Traveling involved. Salary to start, $5,400 
$6,300 a year. Location, New Jersey. Y-5656 


Construction Encingsers for dam construc 
tion project Must have had considerable ex 
perience in their respective capacities on construc 
tion of dams. (a) Design Engineer for power 
house. (6) Design Specialist for high dams. 
(c) Mechanical Engineers. Write stating quali 
fications and experience, and salary requirements. 
Living quarters with electricity and water supply 
available Location, India Y-5666 


Cuter Encrneer, 35-50, Mechanical or Civil 
Engineer, with at least 10 years’ design experience 
covering heavy industrial cranes, to supervise 
design engineers and draftsmen for well-estab 
lished firm manufacturing custom-built heavy 
handling equipment and industrial buildings 
Salary, $9,000-$12,000 a year. Location, North 
west. Y-5685 


Enotneers. (a) Sales Manager, 38-55, college 
graduate; registered engineer, with several 
years’ sales or management experience with a 
recognized engineering or construction organiza 
tion, selling and negotiating engineering or con- 
struction contracts with industrial plant owner 
and government agencies, domestic and foreign 
Salary, about $12,000 a year. (c) Manager of 
Engineering and Construction, 38-50, graduate, 
with heavy engineering/construction experience 
representing the bulk of his working career. Will 
head up the entire operations division of a sizable 
industrial engineering and building concern, re 
porting directly to the vice-president Salary, 
$12,000-$15,000 a year. Location, New York, 
N.Y ’-5712. 

Sates Encrneer; civil graduate, preferably 
with some highway experience, although a recent 
graduate will be acceptable, to train for selling 
bituminous and asphalt materials. Several terri- 
tories open in the East. Salary to start, $3,600 
a year. Y-5742 

Jos Enorneer, civil, who has had considerable 
experience on heavy construction for project that 
will include piers, powerhouse, railroad, etc 
Possibility of taking family at later date. Salary, 
$9,600-$10,800 a year. Location, Chile, at sea 
level. Y-5755 

PROCUREMENT ENGINEER, preferably civil, to 
purchase materials from manufacturing supply 
houses for construction of hospital and other pub- 
lic buildings for a foreign country. Experience in 
contracting office desirable Location, New 
York, N.Y. ’-576 


RESIDENT ENGINEER, civil graduate, to super 
vise construction of a 200-bed hospital of re- 
(Continued on page 88) 
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New Publications 





Educational Defense Programs. Issuance of a 
summary report on the Defense Programs of 
Selected Federal Agencies Affecting Colleges and 
U niversities is announced by the Board of Control 
tor Southern Regional Education. The report is 
available at 40 cents for single copies and 30 cents 
for lots of ten or more. Orders should be mailed to 
the Board of Control for Southern Regional Edu 
cation, 830 West Peachtree Street, Atlanta, Ga 


Water Pollution. An investigation of sea-water 
intrusion into ground-water basins bordering the 
California coast and inland bays is detailed in 
Report No. 1 of the Division of Water Resources 
of the California Department of Public Works 
Present laws relating to prevention and control of 
sea-water intrusion are also discussed Inquiries 
should be addressed to the State ot California De 
partment of Public Works, Division of Water 
Resources, Sacramento, Calif 


Structural Research. Availability of two recent 
University of Texas structural research bulletins is 
announced by the Bureau of Engineering Research 
They are Circular No. 13, Equilibrium Equations 
Without Restraining Forces for Moment-Distribu 
tion-Sway Problems by Phil M. Ferguson, and The 
Statics Ratio for Analysis of Frames that Deflect by 
Phil M. Ferguson and Ardis White, in Engineering 
Research Series No. 45. Copies may be obtained 
from the Bureau of Engineering Research, Univer 
sity of Texas, Austin 12, Tex 


Water Poilution. The basic facts of our water 
pollution problem—how and where it originates 
and what steps are needed to control it-——are pre 
sented in Public Health Service Publication No. 64, 
Water Pollution in the United States. Information 
has been assembled with the cooperation of state 
and interstate water pollution control authorities 
and federal agencies. Copies may be purchased 
from the Superintendent of Documents, US 


Positions Available 


(Continued from page 8&6) 


inforced concrete and steel. Some knowledge of 
heating, plumbing and supervision of contractors 
desirable One to two years’ foreign employment 
V-5762 


Eatimator, Civil Engineer, about 40, with 10 
years’ minimum experience for contractor on in 
dustrial, commercial and institutional buildings. 
Knowledge of current prices and costs. Will esti 


Government Printing Office, Washington 25, D.C., 
at 35 cents each 


Mississippi River Flow. Detailed stream-gaging 
records for the lower Mississippi Valley for 1949 
ate available in Stages and Discharges— Mississippi 
River and lis Outlets and Tributaries, 1949, com- 
piled by the President's Office, Mississippi River 
Commission, Corps of Engineers. Copies may be 
purchased at $1 each from the Office of the Presi 
dent, Mississippi River Commission, Corps of 
Engineers, Vicksburg, Miss. Checks or express 
money orders should be made payable to the 
Treasurer of the United States 


Pollution Control. In an effort to create a more 
uniform state pollution control program by legis- 
lation at the state level, the Division of Water 
Pollution Control of the Public Health Service has 
assembled a text entitled Suggested State Water 
Pollution Control Act and Explanatory Statement 
Inquiries should be addressed to the Federal 
Security Agency, Public Health Service, Division 
of Water Pollution Control, Washington, D.C 


Timber Research. Issuance of an eight-page 
booklet entitled Standard Specifications for the 
Design and Fabrication of Structural Glued Lami- 
nated Lumber, developed by the Forest Products 
Laboratory of the Furest Service, is announced by 
the West Coast Lumbermen's Association. The 
publication may be obtained without charge from 
the West Coast Lumbermen’s Association, 1410 
S.W. Morrison Street, Portland 5, Oreg 


Steel Research. Continuing publication of its 
series on steel and steel products, the American 
Iron and Steel Institute now makes available 
Section 21 on “Concrete Reinforcing Bars."" The 
Bulletin sells for 25 cents from the Institute, 350 
Fifth Avenue, New York 1, N.Y 


Technion Yearbook. Closer ties between 
America and Israel ‘through science and industry” 
are stressed in the Technion Yearbook for 1950 
Edited by Judah Wattenberg, the 356-page volume, 
ninth of a series, presents 28 original articles and 


illustrations on science and technology. Authors 
mate for contractor. Good opportunity. May 
work into partnership arrangement. Salary, 


7,800 a year plus bonus. Location, Chicago, 
Ill R-7919 


Civm ENGrneer, graduate, 30-50, to manage 
construction, operation and maintenance of com- 
pany-owned lumber mill town of 2,500 population. 
Must be capable of designing and laying out new 
section and supervising construction. Thorough 
knowledge of water and sewage systems required 
Salary open. Location, southwestern United 
States. 5S-1159. 
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include Dr. Harry S. Rogers, M. ASCE, president 
of Brooklyn Polytechnic Institute. For further 
information write to the American Technion So- 
ciety, 154 Nassau Street, New York 38, N.Y. 


Structural Design. Investigation of the problem 
of dynamic oscillation in suspension spans, con- 
ducted for the Advisory Board on Investigation of 
Suspension Bridges following the collapse of the 
Tacoma Narrows Bridge. are detailed in a publica- 
tion of the Bureau of Public Roads, entitled The 
Mathematical Theory of Vibration in Suspension 
Bridges The authors are Richard Rosecrans, 
George S. Vincent, the late C. B. McCullough, and 
the late Friedrich Bleich Copies are available 
from the Superintendent of Documents, U.S 
Government Printing Office, Washington 25, D.C., 
at $1.25 each. 


Water Treatment Equipment. A bulletin of 
photographs. drawings and descriptions of various 
types of Dorrco Hydro-Treators, as well as infor- 
mation on operating results, capacity ratings 
chemical dosing requirements, and four pages of 
tables and formulas commonly used by engineers, 
is now being distributed by the Dorr Company 
Inquiries should be addressed to the company at 
Barry Place, Stamford, Conn 


Production Controls. Publication of a new 
weekly “Controls Service” indexing and digesting 
new price, and production and distribution regula- 
tions, has been initiated by The Journal of Com- 
merce. This new service consists of master editions 
of an all-inclusive “Controls Guide” at six-week 
intervals, and weekly “Bulletin Summaries” de- 
signed to keep each master edition constantly up- 
to-date. Subscriptions to the service are available 
at $25 a vear from the New York Journal of Com 
merce, 63 Park Row, New York 15, N.Y. Master 
editions of the ‘Controls Guide" are $1 each. 


River Investigations. Flow of the Missouri 
River for the 53-year period ending with 1949 has 
been compiled by Guy C. Stevens and Clayton H 
Hardison in Circular 108 of the U.S. Geological 


(Continued on page 90) 





Meetings and Conferences 





American Institute of Electrical Engineers. 
Headquarters for the Pacific general meeting of the 
American Institute of Electrical Engineers will be 
the Multnomah Hotel, Portland, Oreg., August 
20-23, 


British Engineers’ Association. An engineering, 
marine, and welding exhibition, sponsored by the 
British Engineers’ Association, will be held in Lon- 
don, England, August 30 through September 13 


Conference on City and Regional Planning. The 
thirteenth annual Conference on City and Regional 
Planning will take place at the Massachusetts I nsti- 
tute of Technology, September 4-18. Inquiries 
should be addressed to Prof. Burnham Kelly, Room 
7-335, Massachusetts Institute of Technology, 
Cambridge 39, Mass. 


Conference on Prestressed Concrete. The first 
United States Conference on Prestressed Concrete 
will be held at the Massachusetts Institute of Tech- 
nology, August 14-16. Co-sponsors are the Amert- 
can Concrete Institute, American Institute of 
Architects, American Railway Engineering Asso- 
ciation, American Society of Civil Engineers, Asso- 
ciated General Contractors of America, and the 
Portland Cement Association. Further informa- 
tion and registration forms may be obtained from 
Prof. Myle J. Holley, Jr., Department of Civil 
Engineering, Room 1-230, Massachusetts Institute 
of Technology, Cambridge 39, Mass. 


Illuminating Engineering Society. Latest ad- 
vances in lighting research will be discussed at the 
national technical conference of the Illuminating 
Engineering Society, at the Hotel Shoreham, Wash- 
ington, D.C., August 27-30. 


Instrument Society of America. Headquarters 
for the sixth national conference and exhibit of the 
Instrument Society of America will be the Sam 
Houston Coliseum, Houston, Tex., September 10-14 
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New Publications 


(Continued from page 88) 


Survey. In addition to flow for the six long-term 
locations, the report contains a compilation of all 
discharge records published by the Geological 
Survey for gaging stations on the Missouri River 
between Fort Benton, Mont., and Hermann, Mo 
and for the most downstream station on 18 of the 
principal tributaries. Copies may be obtained free 


on application to the Director, U.S. Geological 
Survey, Washington 25, D.C 
Hydraulics. A hydraulics primer for supervisors 


foremen, and others with position of responsibility 
in the water works industry has been prepared by 
Robert J. Sweitzer. Inquiries regarding the pub 


lication, which is entitled Basic Hydraulics for 
Water Works Operators, should be sent to the 
American Water Works Service Co, Inc 121 


Broad Street, Philadelphia 7, Pa 


Defence Production. Week-by-week develop- 
ments in defense production will be summarized in 
a bulletin initiated by the Defense Production 
.dministration Entitled Defense Production 
Record, the weekly bulletin will be free to news- 
papers and trade publications Business firms 
and other organizations may obtain the publication 
for $2.50 a year ($4 foreign) from the Superin 
tendent of Documents, Government Printing 
Office, Washington, D.C 


Railroad Classification. The railroads of the 
country have been classified according to capacity 
and relative importance in a comprehensive rail- 
road map prepared by Edward L. Ulman, associate 
professor of regional planning at Harvard Univer- 
sity. The map shows trackage (multiple or single), 
electrification (exclusive of most interurban lines), 
and traffic control and signal systems. Copies may 
be obtained from the Simmons-Boardman Pub- 
lishing Corp., 30 Church Street, New York, N.Y., 
at $2.50 each 


CLI cauly plus STRENGTH 


with LACLEDE 





STEEL JOISTS 


Architect: Albert Anis 
Gen'l Contractor: Edw. M. Fleming. 
Construction Co., Inc. 


Combining structural strength with design flex- 


ibility, Laclede steel joists played an important role in the 


construction of this modern new Biscayne Terrace Hotel in 


Miami, Florida. 


Careful control of quality from open hearth to finished product 


in the modern Laclede mills is your assurance of dependable 


quality when you specify these Laclede construction steels: 


Steel Joists e Welded Wire Fabric 






e Corrugated Centering e Multi- 


Rib Round Reinforcing Bars e Accessories 


Spirals e Pipe and Conduit 
LACLEDE STEEL COMPANY 





St. Lowis 





Applications for Admission 
to ASCE, June 16—July 7, 
1951 


Applying for Member 


Brock, Evcene Horper, Los Alamos, 
Bryan, Burke G., Burnet, Tex 
CASAGRANDE, Leo, Cambridge, Mass 
Crass, Maurice Morrissey, Tokyo, Japan 
Enpe, Cart Frepericx, Marble Falls, Tex 
ENGesReTson, WiiBuR C., Honolulu, Hawaii 
Jounson, WILLIAM Epwarp, Jackson, Miss 
Me tissinos, Kimon Spevyros, Athens, Greece 
NEWELL, JouHN NewMan, Kansas City, Mo. 
Perris, BENJAMIN Russet, Indianapolis, Ind 
PeTerson, CLARENCE ArTuuR, Sarasota, Fla. 
Putio, Currrorp ALLAN, Kansas City, Kans. 
SHAMBERGER, HuGH ALLAN, Carson City, Nev 
Spector, Harry, Brooklyn, N.Y. 

Tuorpsr, E_mer Hancock, Newark, N.J 


N. Mex. 


Applying for Associate Member 


Boorse, Lewis ALEXANDER, Jr., Bethlehem, Pa 

Brown, CLARENCE CHRISTIAN, Huntington, W. Va 

Caro Costas, Satvapor Ventura, San Juan, 
Puerto Rico 

Hrescu, Epmunp, Milwaukee, Wis. 

Lescu, Tuomas Davip James, New South Wales, 
Australia 

MAGRATH, FrepericKk Neace, Jr., New York, N.Y 

Marion, Josern LINCOLN, Philadelphia, Pa 

Oxuso, Suiceo, Honolulu, Hawaii. 

Ropcers, Pot._arp, El Paso, Tex 

Srncer, Atvin Cuester, Kansas City, Mo 

Sanpoz, Marce. Henry, Princeton, N.J 

Vass, Davip TuHorBan, Plattsburg, N.Y. 


Applying for Junior Member 


BRANGER, JANN CHRISTIAN, Los Angeles, Calif 
Cannon, James Ropert, San Francisco, Calif 
Dawwart, Youstr, Baghdad, Iraq. 

FABREGA, Victor Jose, Jr., Panama, Panama 


Harocreaves, Wittiam Vern, Salt Lake City 
Utah 
HarRTeR, Marion Monroe, Leavenworth, Kans. 


Jacops, WARREN Irwin, San Francisco, Calif 

Kiicoran, Crarence Henry, Niagara Falls, Ont., 
Canada 

RAJESHWAR RAO, PENUMARTI, on. India 

Srorcu, Herpert, New York, 

Swatzeii, Parsip Dace, ey Tex. 

Wetcn, Joun Davin, Cranbury, N.J 


INST. 
Firman Brooks Lind 


ALaBaMaA Pot 


Robert Ludovic Jackson; 
say, Jr 


Univ. oF ALABAMA 
Charles Douglas Adams; William James Binnie; 
William Ted Bryan; James Phillips DeVaney; 
Norman Rae Green; Morris Trafton Griffin; Emil 
Joseph Handzel; Robert Paul Hose; Henry Marvin 
McCracken; Anthony Joseph Niemzak; Luther B 


Owens; William Thomas Tommie; Edward John 
Zawot 
Untv. oF ARKANSAS 
Johnnie Frank Andrews; Alvin C. Austin; Rob- 
ert Earl Boone; Virgil Floren Bryant, Jr.; Gerald 


Lee Harris; Kenneth Lee Pitchford; 
Taylor; Arnold Jerome Tyer 


Lee Eugene 


Untv. or ARIZONA 
James Birch Mitchell Yewell 


BROOKLYN Pot. Inst. 

Louis Anthony Arceri; Robert Edwin Bloomfield ; 
Eugene Saul Brown; Martin Remington Brown, Jr.; 
Mauro Anthony Cetra; John Andrew Chiarello; 
Carl Adrian Edstrom; Edward Joseph Filips; Rob- 
ert Gustav Holzmacher; Irving Kleiman; Nicholas 
Demetrios Kourkoutas; Frederic Gustave Meyer; 


Norman Edgar Murrell; Alfred Muscari; John 
Francis Xavier O'Connell; Allen Parmet; Louis 
James Pignataro; Arthur Daniel Shaw, Jr.; Harry 


Charles Zahn 


Brown Univ. 
Raymond William Bergeron; Duncan Carleton 
Gray; Christopher Wayne Marx; John Standish 
Rose; Mason Butler Williams 


Bucknecy Untv. 
Robert Charles Babbitt; James Ripley Fehr; 
William Wallace Gingerich; Earl Jenkins Newman; 
Richard James Painton; Donald Willard Perrego; 


Richard Kenneth Ridall; Richard Ellsworth 
Shearer; Daryl Jack Sheridan; Melvin James 
Sheridan; Joseph Hamilton Snyder, Jr.; Herbert 


Joseph Uhl, Jr. 


Caurrorntia Inst. Tecnu. 
Kenneth Riggs Berg; Roland Alexander Berner; 
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Dean Mercer Blanchard; John Grant Elliott; John 
Raymond Fee; Leland Ray Gardner; Bruce Bur 
gess Hedrick; Earl Charles Hefner; Bradford Carr 
Houser; Lloyd Edward Kaechelle; Richard Miles 
Libbey; Donald Duncan MacDougall; Richard 
George Merritt; Jay AHen Montgomery; Robert 
Ross Munro; Ritchey Owsley Newman, Jr.; Don- 
ald Jay Oswald; Edwin Eugene Pyatt; Uri Retter; 
Don Walter Schmid; Alfred Walter Sereno; Robert 
Elphin Smith; Harry Sutcliffe; Jack Murray Sweet- 
man; Robert Bruce Team, Jr 


Univ. oF CALIFORNIA 
Sharad Jagmohandas Talati 


Case Inst. Tecnu 


Robert George Ahrens; Steven M. Pivnicki 
Arthur Edwin Schreck 


CaTHo.iic UNiv 


Eugene Louis Aronne; Eugene Joseph Aufiero; 
John Philip Cook; William Harry Cunningham; 
John Lester Ferdinand; Joseph McMahon Hallisey; 
Robert Joseph Lapanne; John Francis Stanton 
Benjamin Joseph Torcivia; Charles Irving York; 
Joseph Aloysius Zimmermann 


Univ. oF CINCINNATI 


Roy Claude Baker; Walter Henry Brauckmann; 
Richard Henry Fahey; Walter Elias Glas, Jr.; 
Edward Conrad Hansen, Jr.; Alan Thornton Heck; 
William Richard Hemmer; Edwin Vigran Horo 
witz; Joseph Paul Huller; Henry Edward Hutzler; 
Ralph William Lucas; Robert Francis Paulus; 
Billy J. Pinkerton; William Joseph Ransom; John 
Albert Ritter; Richard Joseph Schawe; William 
Howard Settle; John Joseph Stemley; Guillermo 
Villena; Carl Manfred Vollmer 


CLARKSON COLI 

James William Albert; Lawrence Herbert Ait 
man; Richard Walter Andrews Donald Ralph 
Avery; George Azrak; John Patrick Baker; Arthur 
Reynolds Bates; Albert Bruce Burns Robert 
Junior Carpenter; Ward Seaver Chaffee; Raymond 
Ernest Cole; Edward William Colligan; Robert 
Massey Comegys; Thomas George Daly; Omer Leo 
DeLisle, Jr.; Erwin S. Focht; Bernard James Fred 


erick; Milton Friend; Anthony Joseph Furco; 
Walter Stanley Fuss; Richard G. Haight; Stanley 
Jerome Hawkins; James Edward Hecox; Ray 


Jacob Kaufmann; Norman John Maggione; Agos 
tino Gus Paese; Paul Joseph Pappalardo; Fidele 
Vincent Plastini; Theodore Outtrim Prossner; 
Stephen Kenyon Russell; Joseph Skelton; Robert 
William Smith; Harry Donald Sutherland; Mun 
roe Gifford Tarbell; Albert John Toma; Albert Van 
Nostrand; George W. Wilson; John Bartlett Wood 


Ciemson A. & M. Cou 
George Fred Brandt, Jr John Elmer Hamilton 
David Murray Walters 


Cororapo A. & M. Cou 

James Donald Anderson; John Exum Blakemore 
Jr.; Ronald Kieth Blatchley; Kenneth Lawrence 
Bruns; Duane Clark Burton Charles Howard 
Corning; Dexter Grant Henderson; Russell Frank 
Hendrickson; Fred Charles Kraft; Edward Lind 
Jr.: Alan Eugene Menhennett; Eugene Arundel 
Miller; Ronald Kirk Miller; Harvey Ray Petersen 
John Leland Probasco; Robert Wesley Ross; Rob 
ert Henry Weimer; Dean Gordon Wilson 


CorumBia UNIV 
Edward Leon Bezkor 


Untv. or CONNECTICUT 
Richard Irving Davies 


Cornet Univ 


George Franklin Mallison; Edward Fisk Watson 
r 


DartMoutTsH Court 
Nicholas Constantine Costes; John Olney Foote 
Joseph Tunnicliff Gilchrist; James Phelan Lyons 
William Lachlan McCallum; John Halsey Martin 
Ir.; Peter Brown Nottage; Gerald Donald Sarno 


Univ. or Dayton 


Robert Frank Archdeacon; John Joseph Coch 
ran; Richard Lawrence Dickman Dale Cletus 
Goubeaux; Nicholas E. Katsicadamas; Donald 
Vuke Ming Lau; Richard Joseph Ruschau; Rich 
ard George Shell; Richard Larry Stratton; George 
Albert Uher; George Thomas Vance; Charles Urey 
Westerfield; David Verlin Whitmore 


Untv. oF DENVER 
Jean Emerson Beard; Harold Rodolph Brown 
Jr.; Cecil Dryden Broyles; Glenn Edward Carlson 
Harold Joseph Corah; Charles William Ewing 
Richard Merwin Griffith; Andrew James Kordziel 
Gordon Wayne Kovar; Isao Kuge: Keith Robert 
Marmion; George Robert Wolf 


Untv. or Derrort 
Frederick Francis Abair; Charles William Bartz; 
John Joseph Bodkin; Clarence Orley Conkey; 
Allan Hector Coolsaet; Thomas Patrick Cunning- 
ham; Raymond Paul Darr; Wallace Eugene De- 
Arment; David Walter Hasse; Carl Henry Ikonen; 
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KINNEAR 
ROLLING DOORS 





The easy, upward action of Kinnear Rolling Doors brings time-saving 
efficiency to any doorway. The strong, all-metal, interlocking slat cur- 
tain opens completely out of the way, safe from damage... provides 
extra safety against fire, wind and intrusion when closed. And they're 
ruggedly built in every detail, to give extra years of low-cost, low- 
maintenance service. Any size; motor or manual control. If you 
haven't a Kinnear catalog for quick reference now, send for your free 
copy of the latest issue. 


THE KINNEAR MANUFACTURING COMPANY 


Factories: 
1080-1900 Fields Avenue 1742 Yosemite Avenve 


Columbus 16, Ohio San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 


ROLLING DOORS 
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Increase your 


pared under the 





profits and eliminate losses by controlling costs. 
Today’s cost-conscious contractor and engineer, small operator or large, 
will find this comprehensive handbook provides the answers to con- 
struction accounting and cost control problems common to all. Pre- 


auspices of the American Society of Civil Engineers, 


it is written by men who are active in and really know construction. 


Howard P. Mazton, Sec. & Asst. Treas., Raymond Concrete Pile Co. 


Arnold O. Babb, Asst. Director, Programs and Finance, U.S. Bureau 
of Reclamation. 


Donald J. Leitch, Office Engineer, Mount Morris Dam Builders. 


Well illustrated and supported by charts and specimen accounting 
forms, this authoritative 97-page, 814 by 11, sturdily bound book 
eovers the complete cycle of estimating, accounting, distributing and 
analyzing of all operational and overhead costs. A practical and easily 
applied system is fully outlined. Included are sections on: 


PRELIMINARY ESTIMATING DISTRIBUTION OF COSTS 





BUDGETING CONTROL OF COSTS 
CLASSIFICATION OF TIME AND MOTION STUDIES 
CONSTRUCTION COST FINANCING AND TAX 
ACCOUNTS PROBLEMS 
Sent postpaid to ASCE Members—$4.00 Off the press 
August Ist 


To non-members 








$5.00 





To ASCE Student Chapters in quantities of 10 or more—$3.00 each. 


To colleges for textbook use in quantities of 10 or more—$3.00 each. 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
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West 39th St., New York 18, N.Y. 


American Society of Civil Engineers 
33 West 39th St., New York 18, N.Y. 


copies of “CONSTRUCTION COST CONTROL.” 


Enclosed is check (or money order) in the amount of $ 


(I am not) a member of ASCE. 


State 
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Wayne Ernest Junod; Thomas Raymond Kaiser; 
Daniel Jerome Keliher; John Paul Kennedy; Rich 
ard Edward Klusman; Leroy Stewart McCoy 
Robert James McDermott; Robert Michael 
Rooney; Sheldon Sydney Rose; Richard Clifton 
Smith; Edward Kenneth Stockman; Richard 
Albert Tashjian; Edward Alfred Thurlow; Paul 
Joseph Van Den Branden; Robert Demming 
Waalkes; Achiel Edward Wanket 


Drexet Inst. TECH 
Carl Andrew Baumert, Jr. 


Univ. oF FLORIDA 
William Francis Birt; David Lanier Crowson 
Donald Edmund Hand; Roy Edward Hilliard 
Oscar Izurieta Chiriboga; William Joseph Johns 
ton; Richard Wilbur’ Owen; James Gravender 
Parish; Lake Gross Ray, Jr.; John Thomas Rob 
erts; John Scott Rooks; Johnny Blakemore Smith 


Georce WASHINGTON UNIV. 


Harvey Bernard Crummett; Daniel Keating 
Dotson; Joseph Rekas 


Georcta Inst. Tecnu 

John Inman Bell, Jr.; Jose Cemaj Cherman; An 
thony Joseph Costanza; John Horace Doran 
Charles Gladstone Ferrell, Jr.; Harrison Williams 
Gill, Jr.; Andrew Joseph Gravino; Arthur Junior 
Haywood; Cyril Joseph Jones; Benjamin Lee 
Kittle; William Donald Lanier; Henry Banks 
McCoy, Jr.; Hamilton Bailey Mundy, Jr.; Donald 
Jay Napoli; Joseph Eugene Porter; John Baptiste 
Ramion, Jr.; Donald Edward Schaffer; Robert 
Paul Scott, Jr.; LeRoy Jones Smith, Jr.; Robert 
Woodruff Tyson, Jr. 


Harvarp Univ. 
Jacques Pierre Fournier; Ronald Colman Hirsch 
feld; Michael Charles Mazzola; James Henry Rey 
nolds, Jr.; Elie Ivan Rubinsky 


Unrv. or Hawall 
Orville Tyler Magoon; Eugene Frederic Marcha! 


Untv. or IpaHno 
Alfred Bert Anderson; William Edward Bolton 


Itcinots Inst. Tec 
Charles James Barton; Henry Charles Borre 

William Jeseph Cadigan; Lee William Clark; Frank 
Karl Halwax; Walter Frederick Kinnucan, Jr 

Howard Seishi Kobayashi; Robert Joseph Macur 
Joseph Steve Pecenansky; Richard Earl Rommel! 
Richard William Verdon; Takis Leander Vourvou 
lias; Raymond Arthur Wilke 


Untv. or ILurnors 

Roy Aaron; Frank Henry Andrejasich; Ear! 
Thomas Balkum; Gordon Charles Behnke; Erick 
Burton Leroy Bergstrom; Frank Edward Blake, Jr.; 
Louis Bowman, Jr.; Donald Frank Brockrogge 
Arthur Bromley; Marvin Jack Cantor; Edward 
Martin Cerny; Robert James Cowling; Robert 
Clayton Downs; Fred Joseph Gaggioli; Richard 
Joseph Gawlak; Ralph Crane Hahn; Gerald Ed 
ward Hann; Robert Rich Henss; Ronald Anthony 
Hoefie; Robert Stirling Jones; Robert Clarence 
King; Harold LeRoy Koenig; Stephen Thomas 
Kostecke; Orlando Arthur Krueger; John Langas; 
Harold Albert Larson; Lewis MacDonald; John 
Lawrence Mataya; Dean Charles Merchant; 
Consuelo Wright Minnich; Donald Hallett More; 
Rollin Vernon Mosher; Kenneth Conrad Nas 
lund; Robert Harlin Patch; Jerry Allyn Patterson; 
Roy Herman Peterson, Jr.; John Walter Ratzki 
Donald William Reilly; Leonard Manuel Sank 
stone; James Edward Schafer; John Roy Scaggs; 
Paul William Shuldiner; Glenn Allen Shunneson; 
Ronald Simon; James Stanley Stein; Conrad Ron 
ald Sterling; Andrew Grant Sutherland; Elton 
Robert Swank; William Harold Tanner; LaVerne 
Howard Tarr; Allen Solomon Torbeck; Walter 
John Tudor; Donald McKinley Underwood 
Andrew Verkade; Richard Arthur Vogel; Michael 
Perry Whittington; Virgil Cornwell Wikoff; George 
John Williams; John Herman Wood; James John 
Zerante 


Iowa State Cour 
Harry Butler Blizzard; Wayne Emmert Foster 
Dean Eldred Larson; Glenn Howard Marcussen 
James Hardy Moyer; John Henry Suchan; Hubert 
Wayne Van Ness 
Untv. or Iowa 
Millard Blaine Palm 


State Unrv. or Iowa 


John Carl Berger; Dale Thomas Lundy; Lyle 
William Miller; James Henry Schiltz; Charies 
Murray Schott 


Jouns Hopkins Univ 


Henry Clifton Bomhardt; Frank Philip James 
Hurka, Jr 


Univ. or Kansas 
James Willis Black; Elvis Raye Dye; Isaac 
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Imperial 


TRACING 
CLOTH FOR 
HARD PENCILS 





@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing Cloth. 
But it is distinguished by its special 
dull drawing surface, on which hard 
pencils can be used, giving clean, 
sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists the 
effects of time and wear, and does 
not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 


Imperial 


PENCIL 
( TRACING 
CLOTH Pe 


ee 
SOLD BY LEADING STATIONERY AND 
DRAWING MATERIAL DEALERS EVERYWHERE 


et 
| 
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Bradley Franklin; Dean Richard Frisbie; Roy 
Lewis Hanks; Martin William Kaufman; Burford 
Love McCorkle; John Thomas Vohs 


Kansas State Cour. 

John Lafayette Brown, III; Robert Donald Fer 
guson; Glenn Warren Guthrie; Norwood Dale Kel- 
logg; Charles Eugene Kline; Eugene Kuhn; Jack 
Lewis Metz; Joseph Ernest Rempe; Paul Franklin 
Schwartz, Jr.; Seldon Gale Shepherd, Jr 


Univ. or Kentucky 
James Lee Chandler; James Allen Crawford 
James Alvin Howard; Samuel French Lee; Fred 
Alton Wesley 


LAFAYETTE COLL 

Carl Hayward Biers, Jr.; Cornelius John Bruin 
ooge; William Marcus Cooper, Jr.; Milton Leonard 
Funari; Albert Cobb Garnett; Samuel Junior 
Henry; Gerhard Robert Koch; Joseph Lawrence 
Lach; Albert Fred Laube; William John Leddy; 
Salvatore John Maiorana; Ronald Ned Mosher; 
Donald Philip Seibert; Wendell Smith Sherman; 
Earl Thomas Stair, Jr.; Oresti Vasil Tchatchopulo 


Lenicu Univ. 
Philip Wayne Frey; Stuart Innes Harris 


Lovutstana Por. Inst. 
Perry Doty; Joseph Loyd Maricelli 


Loursiana State UNtv 
Thomas Pearcefield Groome, Jr.; Jose Salvador 
Guerra Amar; Samuel William Hazlip, III; Carl 
Donald Ingram; Curtis James Lancon, Jr.; George 
Raymond Lefebvre, Jr.; Myles Kenneth Mashburn; 
McHugh David Maurin; Louis Claude Neff, Jr.; 
Edgar Lee Robertson; James Franklin Williams 


Univ. oF LOUISVILLE 
Robert Spaulding Edwards; Robert Alvin Wag 
ner 


Univ. oF MAINE 
Joseph Albert Drottar 


MANHATTAN COLL. 


Edward Agoglia; John Vincent Artaie; Peter 
Francis Barry, Jr.; Theodore Peter Beck; James 
Archer Bell; Louis Peter Bonomini; Robert Her- 
man Bormann; Austin Edward Brant, Jr.; Fred 
erick John Braun; Theodore Engelbert Brenner; 
Donald Francis Brosnan; Joseph Brendan Burns 
Vincent Thomas Burns, Jr.; Anthony Tarcisius 
Buzzoni; Vincent Ciletti; Henry Joseph Cosenza; 
Gerald Daniel Curtin; Joseph Francis De Pace 
Theodore Charles Di Blasi; Joseph Gerard Dini 
cola; Baldwin Michael Di Silvestro; Thomas Fran 
cis Favazzo; John Francis Fitzpatrick; John Joseph 
Flannery; John Joseph Fruin; William John 
Funge; Charles Augustus Gallagher, Jr.; Paul 
Emil Giambertone; Robert John Gordon; Mario 
Albert Grauso; Raymond Joseph Heimbuch; John 
Francis Hoban; Peter John Kavanagh; Robert 
John Kiely; Thaddeus Lemanski; James Gerard 
McGinley; William Francis Markey, Jr.; James 
Joseph Meyer; John Barton O’Brien; John James 
O’Hara; Thomas James O'Leary; Anthony Wil 
liam Paolitto; Leonard Aloysius Petersen; John 
Robert Picone; Frank Louis Prewoznik; William 
Martin Reilly; Cyril Patrick Reynolds; Robert 
William Schneider; William Joseph Stolz, Jr.; 
Edwin John Suchicki; Michael Thomas Tortora; 
John Francis Xavier Travers; John Joseph Verder 
ber; Joseph Anthony Vergari; Thomas Joseph 
Wickman 


Marquette Univ 
George David Timm 


Unrv. of MARYLAND 

Vytautas Blaise Bandjunis; John Neumeyer 
Birckhead, Jr.; Merritt Ogle Chance; Jack Edward 
Clark; Charles Gray Clarke; Clinton Albert Clubb; 
August Euler, Jr.; Kenneth Eugene Felton; George 
William Hellwig; William Hayward Horsey; Wil 
liam McAllister Keeley; Kenneth Kaye Kennedy; 
John Irvin Kohler; James Henry Lee; James Lef 
ter; John Gordon Leithauser; Charles William 
Liedlich; George Cleveland Martin, Jr.; Ewell 
Hudson Mohler, Jr.; Robert Allan Morton, II; 
John James Pertsch; William Albert Vogel 


Massacuusetts Inst. Tecnu 


Marshall Edward Alper; John Freeland Dennis; 
Lionel Edward Flotte, Jr.; Vincent Mathew Frasca; 
Harold Slade Glenzel; Allan Laidley Gwynne; 
George Manders Haskew, Jr.; Joseph Matthew 
Hodnick; Leonard Albert Hoffman; Robert Stone 
Hudders; Ernest Frederick Jensen; Lawrence 
Kuszmaul, Jr.; James Fletcher Logan; Milton 
John Merrin, Jr.; Charles Leslie Miller; Edward 
Monz; William Evan Moore, Il; Theodore Porush; 
John Campbell Richardson; Augustas Constantine 
Rigas; David Martin Rowe; Winfield Owen Salter; 
Bjorn Sandsto; Philip Norman Simmons; Charles 
Henry Spaulding; Louis Irving Stern; Louis Gil 
bert Sylvia, Jr.; Donald James Terp; Kenneth 
Frederic Weber; Robert Pearson Whittier; Robert 
Sage Woolworth; Herbert Fumio Yamane 





Have you seen the important 


HEALURES 


on the 
WHITE Engineers’ transit 








= the White En- 
gineers’ Transit is a 
fine engineer's instru- 
ment — now made even 
finer with the addition 
> of covered leveling 
~ screws and coated optics. 

Covered leveling screws assure you 
of smooth, easy, precise leveling at 
all times, under all kinds of condi- 
tions for the life of the instrument 
itself. 

Coated optics guarantee clear, 
sharp, accurate images — without 
halation, at longer distances, even 
under adverse conditions. 

Compare the David White Engi- 
neers’ Transit with all others — fea- 
ture for feature — price for price. 
Compare them for accuracy — long 
durability — built-in quality. To 
meet your preference, this instru- 
ment is available with ““U" or “A” 
type standards, You'll find you'll buy 
right when you buy a David White. 

Contact our nearest dealer for 
complete details of the David White 
Engineers’ Transit and for other fine 
Engineering Instruments — or write 
direct to David White, 359 W. Court 
Street, Milwaukee, Wisconsin, 


We offer complete, prompt 
repair service on all makes 
of instruments — levels, 
transits, theodolites, etc. 
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EQUIPMENT, MATERIALS and METHODS 





NEW DEVELOPMENTS 


Ripping Attachment 


RIPPING ATTACHMENTS for bulldozers 
and carry-alls, permitting ripping and 
dozing in the same operation, are being 
manufactured. The Hensley rippers are 
available in twelve models to fit all 
standard bulldozers and scrapers. They 
increase speed and efficiency of brush and 
rock removal for construction and main 
tenance of roads, fire lanes and all opera 
tions requiring dozing. Eliminating the 
need for heavy ripping assemblies—expen 
sive to transport to remote operation 
points—the rippers are easily trans 





Available in Twelve Models 


portable, attach quickly and are strong 
enough for any job. The ripper shanks 
are attached to the bulldozer blades in a 
matter of minutes. On the back of each 
shank is an I-bolt, which is fastened to a 
small bracket which is welded to the back 
of the blade. The rippers have reversible 
wear boots, which because of their special 
alloy content, are extremely resistant to 
wear and abrasion. The boots are self 
sharpening As soon as one side is worn, 
the boot may be reversed and used again 
The Hensley rippers will dig to a depth 
of 12 in. in one pass if there is not an 
excessive amount of rock in the surface 
When a large amount of rock or shale is 
encountered, adequate ripping action can 
usually be obtained in two 6-in. passes 
Hensley Equipment Co., 878 Joaquin Ave., 
San Leandro, Calif. 


High Detergency Oil 


A high detergency oil has been added to 
the line of Gulfpride oils. The product 
has the ability to minimize engine de 
posits, clogged oil rings, sludge formation, 
rust and wear in gasoline engines, particu 
larly in ‘‘stop-and-go” service. Gulfpride 
H.D. oils possess high viscosity indices and 
low pour points, insuring ease of Starting 
and immediate flow of oil to bearing sur 
faces in cold weather. Low oil consump 
tion and the maintenance of adequate body 
under high temperature, high speed driv 
ing conditions are assured by the high 
viscosity indices and the low volatility 
characteristics. Gulf Oil Corporation, 
Pittsburgh, Pa. 
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INTEREST AS 


Pile Hammer 


THE DEVELOPMENT of a new size and 
model of double-acting pile. hammer is an- 
nounced. The hammer, known as the No 
6.5, was designed primarily for driving 
steel sheet piling in close quarters. It is 
capable of driving one pile between two 
adjacent sheets, and is ideal for driving in 
sand. It normally operates at 280 blows 
per minute, with an energy of 3200 ft Ibs 
per blow, and is suitable for 8 in. to 15 in. 
steel sheet piling or 6 in. by 12 in. wood 
sheeting or the equivalent size of round 
timber piles Ask for Bulletin 58-A 
McKiernan-Terry Corporation, Dept. 101, 
15 Park Row, New York 38, N. Y. 


Lifting and Loading Boom 


A HEAVY-DUTY BOOM, designed es- 
pecially for lifting and loading with the 5 
ton truck-mounted Bantam shovel-crane, 
has just been announced. Available in 25 
ft length, with 5 ft extensions, the boom has 
approximately 4 times more rigidity than 
standard booms, due to use of heavier rein- 
forcing and bracing to resist shock and 
sling load conditions. Approximately 200 
Ibs more steel strength is achieved with 





Heavy-Duty Boom 


heavy duty angles, together with addi 
tional braces along the lower section for 
protecting boom when dropped or bumped 
against other objects. The boom is es 
pecially adaptable for logging operations, 
pipe handling, steel erection, industrial 
materials handling, etc., thus increasing 
the work range of the truck-mounted Ban- 
tam, which is also available with shovel, 
trench hoe, back filler dragline, pile 
driver, magnet and clamshell attachments. 
The crane is conservatively rated at 10,- 
000 Ibs capacity at 10 ft with outriggers 
and 1000 lb counterweight. Schield Ban- 
tam Company, Waverly, Iowa. 


REPORTED BY 


MANUFACTURERS 


Cement Distributor 


A TWO-WHEELED RUBBER-TIRED cement 
distributor for use with either bulk cement 
trucks or sack cement, has been introduced. 
The distributor is attached directly behind 
the cement truck. Cement is dumped into 
the hopper on the distributor and by 
means of a calibrated rotary vane is me- 
tered on tothe windrow. The windrow is 
automatically troughed by an axle-high V- 
spreader on the front of the distributor, 
which protects the cement from blowing. 
The cement distributor has an adjustable 





One-Man Operation 


capacity of 15 to 80 lbs per lineal ft. It is 
easily attached to the truck and can be 
maneuvered on the job by one man. Wood 
Manufacturing Co., Box 620, 6900 Tu- 
junga Ave., North Hollywood, Calif. 


Translucent Drawing Paper 


A TOUGH, DURABLE, and highly trans- 
lucent drawing reproduction paper called 
Kodagraphautopositive paper, translucent, 
is now being distributed. Designed to 
meet exacting requirements in the draw- 
ing copy field, the paper is coated with the 
same emulsion used on regular Koda- 
graph autopositive paper. The paper on 
which the emulsion is coated, however, is 
considerably tougher. It will withstand 
longer and rougher handling without tear- 
ing. This assures greater life on the draft- 
ing board and in the reproduction de- 
partment. Another feature is the ease 
with which drawing changes can be ef- 
fected. Lines erase readily when mois- 
tened The paper can be handled on 
familiar reproduction equipment and in 
ordinary room light. It results in black- 
line prints from original drawings. The 
quality of these prints often represents an 
improvement over the originals. As a re- 
sult of its greater translucence, blueprints 
and direct process prints can be turned out 
up to 30% faster. Furthermore, details 
printed on the paper can easily be read 
through the back of the sheet. Asa result, 
reverse-reading autopositive, translucent 
intermediates are easy to work on. East- 
man Kodak Co., Editorial Service Bureau, 
Rochester 4, N. Y. 
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Equipment, Materials & 
Methods (Continued) 


Aerial Photo Rule 


THE AERIAL PHOTO RULE, without ref 
erence to tables and old style calculations, 
by means of five simple scales gives instant 
answers to types of problems like these: 
comparative size between objects on the 
ground and in a photograph; the area of 
land covered by one exposure of film at a 





Double-Purpose Rule 


given focal length, altitude and film size; 
ground feet covered in flight per inch of 
photograph; speed at which image moves 
under camera lens; cycling time or ex- 
posure time in seconds required to cover 
image while plane flies at so many miles per 
hour, at a given height with camera set ata 
given focal length. Also, if the object is a 
certain size on photograph, the rule gives 
actual size on the ground and determines 
the minimum altitude at which a plane 
must fly at a given exposure time to give 
adequate coverage on film. Designed asa 
double-purpose rule, it bears on one 
side an altitude scale, a focal length scale, 
two image size scales, one reading in feet 
and one in centimeters, and a ground size 
(feet scale) for settings in either mph or 
knots. On the reverse side the rule bears 
L, A, DF-CF, CIF, T, S, C-D, DI, K for 
general computations. It is made of non- 
warp light metal, has a white surface with 
needle-sharp black graduations. Boxed 
complete in leather case with manual in 
two sizes, 6 and 10 in. Pickett & Eckel, 
Inc., 5 South Wabash Ave., Chicago 3, IIl. 


Towing Vehicle 


SPECIAL TOWING VEHICLES called Mules 
are being used to tow giant B-36 bombers 
around air force bases all over the world 
The Mule is powered by a 150 hp gasoline 
engine. It weighs 35,000 lbs and has a six- 
man cab. It is completely winterized to 
allow operations at 65 deg below zero. At 
the same time, the vehicle has a large, 
over-size cooling system to permit opera- 
tion in extremely high temperatures up to 
130 deg. The hydraulic booster system 
for the four-wheel steering gives the Mule 
finger-tip maneuverability and a turning 
radius of only 20 ft. The Mule with its 
Coleman patented wheel assemblies has 
ample tractive power to pull the world’s 
largest bombers. American-Coleman 
Company, Omaha, Nebraska. 
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LOCKED IN 


FOR DIFFICULT FOUNDATION JOBS 
WRITE FOR THIS FOLDER 





PATENTED 


TRADEMARK 


THE ROCK 





DRILLED-IN CAISSON CORPORATION 


2 PARK AVENUE, NEW YORK 16, N. Y. «+ ORegon 9-2082 


i with SPENCER, WHITE & PRENTIS, NEW 


YORK + WESTERN FOUNDATION CO NEW YORK 





CEMENT GUN COMPANY RELINES 
SETTLING BASINS WITH GUNITE 


Photograph above shows three of four 
Settling Basins at a Virginia City’s Muni- 
cipal Water Works during the course of 
being relined with ‘‘Gunite."" The con- 
crete in this structure had disintegrated con- 
siderably, due to chemical and frost action. 

Cement Gun Company crews replaced 
a “Gunite” lining on the floor and on the 
exterior walls of the basins and, in addition, 
grouted under the floor of all four basins 
to solidify the structure. 


EMENT GUN COMPAN 


‘GUNITE CONTRACTORS 


CENERAL OFFICES —~ALLENTOWN 





Additional reinforcing of steel mesh and 
‘Gunite’ was added at all corners where 
failure was indicated by leakage and the 
presence of large cracks. 


This is just one of many typical ““Gunite”’ 
repair. jobs which have been done. For 
information on “your job’’ and description 
of many other “Gunite” jobs performed 
by us, send details and request catalog 
(B)2400—on your letterhead, please. 


MANUFACTURERS 
OF THE 
CEMENT GUN 


PENNA USA 
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Equipment, Materials & 
Methods (Continued) 


| tra 
| Manual Control Valve yr 
for 

Heavy-puTY VALVE No. 788 is equipped flo 

| with totally enclosed gear reduction drive, In 
| extended shaft and floor stand. The seal- 7 
ro 








a BRUNTON POCKET TRANSIT 
should be with you every day 


It is always ready for a rough survey, 
a quick check on grade or level, 

or a dozen other tasks. 

- Because it has frequent application 
) on construction work, always keep a 
- Brunton Pocket Transit handy. 





BRUNTON is @ registered trade mark of 


Ws. AInsworti & SONS, Inc. 
215) LAWRENCE ST. + DENVER 2, COLORADO 
OVER 40,000 SINCE 1896 








for 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 
anywhere in the world 


Sixty years of successful experience, backed 
by superior equipment and ample financial 
resources, constitute your best possible 
assurance of satisfactory service. Esfimates 
submitted promptly on request. Manufac- 
turers, also, of Diamond Core Drilling Machines 
and complete accessory equipment. 


SPRAGUE & HENWOOD, Inc. 
Dept. C. E., SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 
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ing of water pressure is obtained by utiliz- 





Valve No. 788 


ing a babbitted seat in the body and Monel 
or stainless steel welded to the periphery of 
the valve disc. Such metal-to-metal seat 
gives satisfactory commercial shut-off in 
most installations. For instance, with a 
350 ft head of ambient water, a 36-in. valve 
with a babbitted seat has a leakage of only 
50 ghp. Remote, automatic or semi-auto- 
matic controls are also available for this 
type of valve. Manufactured by R-S 
Products Corporation, 4600 Germantown 
Avenue, Philadelphia 44, Pa. 


Terratrac 


A VERSATILE CRAWLER TRACTOR called 
the GT 30 Terratrac is being introduced 
The multi-purpose tractor is powered by 
the four cylinder Continental F-140 engine 
and includes other well-known standard 
parts. It is designed for a wide range of 
construction and industrial applications. 
When fully equipped with hydraulically 
activated bulldozer and angle dozer, the 
GT 30 weighs less than 4,400 lbs. This 
light weight means it must move only 
about half the weight of other crawlers in 
its horsepower class. By using its second 
speed of 3 mph in most operations, the 
Terratrac accomplishes with speed and im- 
pact what much larger tractors do with 
weight and creeper speeds. Special rubber 
track shoes have been developed for this 

(Continued on page 97) 





“WORK~-TEAM” 
of the 
Irrigation Industry 


For heavy production at extra low 
cost, Layne built wells and Layne ver- 
tical turbine pumps are the most 
widely used work-team of the irriga- 
tion industry. Capable of producing 
great quantities of water at an extra 
low cost, they make irrigation with 
well water a profitable business. 

They are exactly the same kind of 
wells and pumps Layne installs for 
cities, factories, railroads and other 
big users of well water. They have the 
same unmatched features of high ef. 
ficiency, dependability and extra long 
life. No other make is so widely used 
or so thoroughly proven. No other is 
so low in upkeep. 


WELL WATER SYSTEM CATALOG 

Fifty-two pages of vitally interesting and 
helpful information on the Layne method of 
building well water systems. Contains sections 
on special drilling, shutter screens, vertical 
turbine pumps and engineering tables. A copy 
will be sent on request. Please use your com- 
pany letterhead. 


LAYNE & BOWLER, INC. 
General Offices Memphis 8, Tenn. 


WATERY SUPPLY 
WELLS & PUMPS 
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Equipment, Materials & 
Methods (Continued) 


tractor, permitting it to take advantage of be PROT ECT 


its 4.98 mph third speed. These shoes in- 


crease the uses of the GT 30 and its speeds 2 a | S$ 
for indoor operations on cement or wood : 4 PROJ 

floors, as well as on all types of highways. Y 

Interchangeable gauge widths ranging 


from 42 to 72 in., the use of five lower track h 
rollers, and more than twice the ground WwW ith ad stro n +S / 
i 
fence - 
durable fen 





GT 30 


clearance of most other crawlers, give the 
Terratrac extra stability in hilly, sandy 
or muddy terrain. In addition to the bull- 
dozer and angle dozer, hydraulically 
operated attachments include bucket 
loaders, winches, scoops and others. Of 
special interest is a three-point hydraulic 
lift system for rear mounted tools. Wide 
arm rests, upholstered seat, conveniently 
located controls, full visibility from all Fenco built with Koppers Pressure-Creosoted Posts and heavy wire. 
sides and well guarded leg space give 

operators additional comfort and add to 





the maneuverability of the Terratrac Your completed projects, particularly those engaged in defense 

American Tractor Corporation, Churu- work, need good protection. And a fence built with Koppers Posts 
busco, Ind. and heavy wire provides that protection. 

DURABLE... ECONOMICAL 

Diamond Blades Koppers Posts are made from sound, strong wood. They are pres- 

- sure-treated with creosote to protect them against decay and ter- 

_THE KNOWN CUTTING qualities of the mites. The pressure-treatment method is identical with that used 

diamond have now been successfully by Koppers to protect utility poles, foundation and marine piles, 

adapted to the cutting of concrete and and the timber in highway bridges. Koppers Posts give decades of 


asphalt. Streets, building floors, drives, 
walks, runways, etc., are cut with ease 
with Clipper diamond blades and a 
Clipper concrete saw. The concrete cut- 


ting diamond blades are in addition to the OTH ER PRESERVATIVES 


36 specifications of diamond blades es- > 
pecially designed for the cutting of hard- Koppers Posts, when treated with creosote, have a dark, warm color. 


vitreous materials (glazed tile, brick, glass They blend nicely with most surroundings. However, if you prefer 
block, marble, etc.) on masonry saws wood posts that are easily paintable, Koppers will use a preserva- 
Concrete containing limestone aggregate tive other than creosote. 

can be sliced up to 10 ft per minute when 


cutting a depth of lin. Asphalt contain- ALL SIZES AVAILABLE 


ing the same aggregate, and cut to the same 


service, making them extremely economical. They require no paint- 
ing, and they never rust. 


depth, can be sliced at the rate of 12 ft per Koppers manufactures posts in any size you want—in any diameter, 

minute. Specifications of (concrete) dia- in any height. Besides fence posts, Koppers makes many types of 
1. « >» avail: > r > . . . . 

mond blades are available for all types of treated highway posts. Write us for further information. 


aggregate and age of concrete. These 
blades are manufactured in diameters from 
8 in. to 18 in. and in thicknesses of 5/3. in 
to "/e in. for use on any type concrete 
saw. Clipper Manufacturing Company, 
2800 Warwick, Kansas City 8, Mo. 


KOPPERS COMPANY, INC., PITTSBURGH 19, PA. 







PRESSURE-TREATED WOOD 

When Requesting Product Infor- 

mation Please Mention Civil 
Engineering 
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SPEED FORMS 
Beat High Labor Costs 


STEEL Forms—good for reuse again 
again without repair—cut 
material costs far below wood. 
SPEED forms cut job time—construc- 
tors report savings of “3 to 2 on 
all types of construction. Glad to 
give you layouts, cost studies and 
complete facts —— No obligation. 
Just send prints of the job to Dept. 
EC and ask a representative to call. 


IRVINGTON FORM & 
TANK CORP. 


20 Vesey Street N. Y., N.Y. 


and 





PRESSURE CONCRETE CO. 


gi ves cement 
greater utility, 
versatility! 


FOR REPAIRING: Reservoirs, Dams, 
Filter Plants, Sewage Disposal Plants, 
Tanks, Stadiums, Bridges, Sea Walls, 


Breakwaters. 


FOR LINING: Reservoirs, Swimming 


Pools, Tunnels, Sewers, Pipe, Con- 
crete, Brick and Steel Tanks, Stacks, 
Bunkers, Inigation Ditches. 


FOR CONSTRUCTING: New Tanks, 
Stacks, Piles, Sidewalls and Roofs, 
Steel Encasements. 


Write for 48-page illustrated booklet 
showing “GUNITE” at work. 


PRESSURE CONCRETE CO. 


NEWARK 5, N. J. CHICAGO, ILL. 
193 Emmet Street 33 No. La Salle Street 


CHARLOTTE, N., C. FLORENCE, ALA. 
Liberty Lite Bidg. So. Court Street 
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Equipment, Materials & 
Methods (Continued) 


Hydraulic Jack 


Tue Smpcex Roi-Toe, a 25 ton ca- 
pacity hydraulic jack of a new design, 
is announced. The outstanding feature is 
that the lifting toe capacity is identical to 
the lifting capacity on the cap. The toe 
rides on a bearing roller that carries the 
radial head against a stationary ram’s 
flat-milled surface. The whole lifting 
operation is smoother and easier because 
the broad 4'/,; in x 4'/, in. toe always 
remains in an even position. The.Rol-Toe, 
Model RTJ-25, has a 7 in. lift, with mini- 
mum heights of 2'/, in. when lifting on the 
toe and 14 in. when lifting on the cap. 
Other benefits are the fact that the ram 
does not travel—the sturdy integral con- 
struction of the head toe shortens off center 
loading and brings the toe closer to the 
center of the ram. 
tained in an upright or horizontal position 





Equal efficiency is ob- | 


The oil reservoir is independent of the | 


load-lifting housing to eliminate pressure 
stress and prevent oil leakage. The Rol- 
Toe has two separate pumps—a high speed 
pump for positioning and lifting lighter 


loads and a high pressure pump for heavy | 


lifting. A safety by-pass valve, set well 
over rated capacity, is provided to guard 
against over-loading. Ask 
Bulletin 51. 
pany, 1020 South Central Ave., Chicago 44, 
Ill. 


Ultra- Violet Sterilizer 


AN ENTIRELY AUTOMATIC, electrically 
operated ultra-violet water sterilizer now 
solves the problem of supplying pure 
drinking water for farms, motor courts, 
rural and suburban homes, etc., or where- 
ever water must be obtained from a well, 
spring or other unprotected sources. Known 
as the Sepco ultra-violet water sterilizer, 
the device meets public health standards 
for pure drinking water. It requires no 
attention, uses no chemicals and adds no 
taste or odor to the water. Purification is 
done by powerful ultra-violet radiation 
utilizing the same principle frequently em- 
ployed for atmospheric purification in 
laboratories, hospitals and other places 
where the air must be free of germs. 
Basically, the sterilizer consists of a stain- 
less steel tank 72 in. high by 12 in. in 
diameter. Inside are four specially con- 
structed ultra-violet ray tubes extending 
vertically through the water. Patented 
baffles at various levels guide the incoming 
water close to the constantly glowing 
tubes, thus assuring complete destruction 
of dangerous bacteria. The sterilizer puri- 
fies water at the rate of 400 gph; more 
than the average home will use in an entire 
day 
be needed, two or more sterilizers can be 
installed. 
pensive. It is only necessary to connect 
the sterilizer into the incoming water line 
ahead of any taps, then plug it into a 
standard electrical outlet. Sepco Cor- 
poration, Pottstown, Pa. 


Hydraulic 
Templeton, Kenly & Com- 


Where a larger supply of water may | 


Installation is quick and inex- | 





WATER MEASUREMENT 


and 


CONTROL INSTRUMENTS 


intee 


Throughout the world wherever pre- 
cision measurement is required for 
proper use and control of water, 
STEVENS instruments have been a 
standard of quality since 1907. 


Whether the need is a simple staff 
gage, float gage or complex remote 
operated recorder, there is a STEVENS 
instrument to meet the requirement. 
STEVENS recorders give automatic 
registration of water levels or liquid 
flow for daily, weekly or longer 
periods of unattended operation; au- 
tomatic control of alarms or pumps; 
direct float operation or remotely 
controlled operation. 


VISUAL, GRAPHIC OR 
AUDIBLE REGISTRATION 


Measure deep wells; gage rivers, 
streams, irrigation ditches and reser- 
voirs; measure sewage flow, assemble 
accurate permanent records of any 
liquid surface fluctuation. The STEVENS 
line is complete in the field of water 
measurement and control. 


SEND FOR YOUR FREE COPY 


STEVENS DATA BOOK 


a musT REFERENCE 
FOR FILES 


Puts interpretive data at your fingertips. Con- 
tains information on float wells and instrument 
shelters. Complete hydraulic tables. Informa- 
tion on STEVENS water measuring instruments. 


Inquiries regarding special liquid measure- 
ment or control problems ore invited. 


ZS 


| (ST RUNEN TS | 


LEUPOLD & STEVENS 


INSTRUMENTS, INC. 


4445 N.E.GLISAN + PORTLAND 13, OREGON 
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THE GROUTER THAT SAVES 
THE COST OF A PEA SHOOTER 





Free 
Bulletin 
Describes 
Money-Saving 
Combination 





No Internal Moving Parts! 


Designed for placing low pressure grout 
in tunnels, mines, shafts and founda- 
tions, this pneumatic grovter can also 
be readily converted into a pea shooter 
... thereby saving the cost of addi- 
tional equipment. Simple in design 

efficient and easy to handle in 
operation . . . it can be used for grouting 
railroad sub-grades or raising sunken 
pavements. Elimination of moving parts 
within the Grout adds extra years 
to life of equipment. Meets ASME 
Codes for 100 psi... 


National Board. Tested to twice work- 


approved by 


ing pressure. Write today for free 


bulletin. Fully illustrated. 


MAYO FORMS 


Used on Leading Tunnel Projects 


MAYO 
TUNNEL & MINE EQUIPMENT 
Robert S$. Meyo 


Cio Exngincer 
LANCASTER, PA. 
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Literature Available 


Catcrum CHLoRIpDE-—Brief SB-2 ‘‘Cal- 
cium Chloride for Unpaved Roads’”’ de- 
scribes proper procedures for using cal- 
cium chloride On aggregate surfaced 
roads, it will reduce dust and conserve 
material, plus giving advantges of lower 
maintenance costs and all-weather sur- 
faces. Calcium Chloride Association, 909 
Ring Blidg., Wash., 6, D.C. 


TANDEM ROLLER—A catalog on the 
model 3-5 ton variable weight tandem 
roller has just been issued. The many 
improvements in construction and opera 
tion are fully described and illustrated 
Complete specifications are also listed 
The Galion Iron Works & Mfg. Co., 
Galion, Ohio. 


Pump Motors—E-M Synchronizer No 
33, deals with large pumps and the appli 
cation of a-c motors to them. The two 
color, 24-page booklet, fully illustrated 
throughout contains much helpful en 
gineering information, charts and dia 
grams, plus photographs of many of the 
pumping installations in the country 
Electric Machinery Mfg. Company, 
Minneapolis 13, Minn. 


Drese. ENGInes—Four 2-page folders 
presenting operating and construction 
features of International diesel engines are 
being distributed. These folders offer de- 
tailed information on reserve torque con- 
trol, all-weather gasqline conversion start 
ing, combustion control, and long-life 
lubrication. Industrial Power Division, 
International Harvester Company, 180 
North Michigan Ave., Chicago 1, Ill. 


DRAGLINE BuckKEets—Catalog No. 188 
entitled, “ESCO Dragline Buckets for 
Every Digging Condition,” illustrates and 
gives specifications for all five types of 
ESCO draglines. Specifications are given 
in easy to read detail and are illustrated 
with a model view of the representative 
bucket. Packed into eight concise pages 
you will find the bucket ESCO has de- 
signed to do your job. Recommendations 
are given with each set of specifications 
Electric Steel Foundry Company, 2141 
N.W. 25th Ave., Portland 10, Ore. 


WIncH MANUAL—Emphasizing the im 
portance of equipment care and mainte- 
nance in the national mobilization program, 
a 12-page operator’s guide and general in- 
formation for the Hyster D7N towing 
winch designed exclusively for the Cater- 
pillar D7 diesel tractor, has just been 
issued. Liberally illustrated with photos 
and drawings, the manual takes the oper- 
ator from fundamental instruction through 
various problems encountered on jobs 
under certain circumstances in the woods 
or on difficult terrain. Ask for Form No 
1184 Hyster Company, 2902 N. E. 
Clackamas St., Portland 8, Ore. 





AVAILABLE 
IN 
3 TYPES 


e PARALATERAL— wide strip for 
vertical joints 
e NARROW STRIP—Pressure Seal 


e MOLDED STRIP—for keyed con- 
struction joints 
Premolded Para-Plastic in 
any of its forms has a high - Y 
g of hesive, ad- 
hesive, resilient and plas- . 
tic properties that assures 4 















4 


effe in 
any type of seal. Bond is 
maintained at all temper- 
atures from O° to 180°— 
regardless of moisture con- 
ditions. Economical—easy 
to handle—fast application 
—Premolded Para-Plastic 
is answering joint sealing 
problems in every type of 
construction. 
Write for illustrated Bulle- 
tins and complete details. 


Paralateral— 
for vertical seals 





















._* Molded Strip— 
for keyed joints 






















SERVICISED PRODUCTS CORP. 


6051 W. 65th ST., CHICAGO 38. ILL. 





Core size from 1%" to 
36” for Dams, Bridges 
Buildings, etc. 





Foundation 
Test 


* 
An Engineering 
Service 
For Engineers 
By Engineers 


st 
Literature ypon reque 


PENNSYLVANIA 
















DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 




















Its Practice and Appli- 
cations 
University Press 


UNDERPINNING— 


Second Edition, Revised and Enlarged, published by Columbi 
By EDMUND ASTLEY PRENTIS and LAZARUS WHITE 
The new edition of this authoritative technical description of underpinning methods 


and applications for foundation construction has been extensively revised and —— 
completely up-to-date. The authors describe in detail actual cases of every type of under- 


pinning 


The volume also contains an introductory treatise on soil mechanics, nearly 200 photo- 
graphs and drawings, and appendices which include among other information, specifica- 
tions, legal aspects of underpinning and foundation work, and a glossary of terms. Under- 
pinning is considered the authoritative source for information in the field by engineers, 
architects, and contractors all over the world Price $10.00 


COFFERDAMS 


Second Edition, Revised and Enlarged, published by Columbi 
By LAZARUS WHITE and EDMUND ASTLEY PRENTIS 


Cofferdams is the only engineering book devoted entirely to the design of cofferdams. 





University Press 





Presentation is made of theoretical considerations of the hydrodynamics of seepage forces, 
stream erosion, and lateral earth pressures for cofferdams on land and in water. Actual 
design and construction features are presented by detailed case studies of cofferdams 
which have come under the authors’ supervision. Construction equipment, pumping 
stations, sheetpiling of wood and steel, bracing systems, excavation methods are among 
the features described. Actual cases of pitfalls and failures, as well as successes, are given. 


This new edition contains 201 photographs and drawings, a glossary of terms and a 
bibliography. Price $10.00 


SPENCER, WHITE & PRENTIS, INC. 


10 East 40th St. New York 16, N. Y. 
602 Hammond Bidg. Detroit 76, Mich. 
Send order to Columbia University Press, 2960 Broadway, New York 27, N. Y. 





Save manpower 


time and 
material 


But 
cial 


to specification. 


ECONOMY FORMS CORP. 


HOME OFFICE: DES MOINES, IOWA 


ECONOMY 
FORMS 


concrete construction 





100 





When placing con- 
crete, use this na- 
tionwide Form 
Rental and Engi- 
neering Service to 
increase profits, re- 
duce costs, 


Standard units of Econ- 
omy Forms fit most jobs, 





BUCKET LADDER 


DREDGES 


® Foundations Ses 


and Walls 

© Water or SAND—GRAVEL 
Sewage 
Senet © SCREEN PLATES 
Pleats © BUCKET PINS 


® Tanks — 
Circular ond 
Rectangular 


e SAND PUMPS 
YUBA JIGS 


® Bridges, 
Culverts and 
Box Tunnels 


where needed, spe- 
forms can be built 





YUBA MANUFACTURING CO. 


Room 716 - 351 California Street 
San Francisco 4, Calif. 


District Sales Offices: 
Kansas City, Mo. 
Omaha, Neb. 
Minneapolis, Minn. 
Milwaukee, Wis. 
Fort Wayne, Ind. 
Pittsburgh, Pa. 
Sprinafieid, Mass. 
Metuchen, N. J. 
Charlotte, N.C. 
Decatur, Ga. 
Dallas, Texas 

Los Angeles, Calif. 


CABLES: 


Shawdarbco, London 


ae 7 a Yubaman, San Francisco 











Denver, Colo. 


Literature Available 
(Continued) 


Moror BuULLETIN—Bulletin 05B7150A, 
describes types of construction and ratings 
of improved totally enclosed, fan-cooled 
motors with tube-type, air-to-air heat ex- 
changers. A chart shows ratings of the 
motors available in squirrel-cage, wound- 
rotor and synchronous types for both 
horizontal and vertical installation, and a 
cross section view of horizontal motor con 
struction features. Allis-Chalmers Manu- 
facturing Company, 1187 S. 70th St., Mil- 
waukee, Wis. 


Cuan Drives AND COoNvVEYoRS—A 
bulletin entitled ‘‘Installation, Operation 
and Maintenance of Chain Drives and 
Conveyors”’ has just been published. The 
bulletin shows how to get the most service 
from your sprocket chains. Illustrations 
show graphically the correct and incorrect 
ways of solving chain installation, opera- 
tion and maintenance problems. Request 
Bulletin No. 51-7, Chain Belt Company, 
1600 West Bruce St., Dept. PR, Milwaukee 
4, Wis. 


Mastic FLOORING UNDERLAYMENTS— A 
4-page folder on ‘Mastic Flooring Under 
layments”’ which includes both asphalt and 
rubber types has just been issued. The 
composition and mixtures for asphalt 
emulsion and rubber latex binders are de- 
scribed together with recommended prac- 
tice in application. The Industrial Prod- 
ucts Division of the Flinkote Company, 30 
Rockefeller Plaza, New York 20, N. Y. 


PLastic SURFACED PLywoop—The first 
catalog folder on plastic surfaced plywood 
has been issued as a reference manual and 
describes the types of plastic surfaced 
Douglas fir plywood, properties of the 
overlay panels and some of the countless 
applications in building and industry. 
Also included are recommendations for use 
of the new premium-surface panel mate- 
rial which combines all the desirable prop- 
erties of fir plywood and plastics. Doug- 
las Fir Plywood Association, Tacoma 2, 
Wash. 


WALL Form ConstrRucTION—A 34-page 
catalog on a system of wall-form construc- 
tion is announced. Incorporated in the 
catalog is all of the latest information and 
improvements in the Symons forming sys- 
tem. Illustrations show in detail how 
simply and easily the forming system 
operates. Actual jobs where forms have 
been used are well illustrated—showing 
the form in use as well as completed foun- 
dations. Also, blueprint illustrations and 
complete specifications are given—material 
and equipment necessary, time required 
and cost figures on actual jobs. By send- 
ing in plans and specifications, you will be 
furnished a free form layout of your job 
without charge or obligation. Symons 
Clamp & Mfg. Co., 4249 Diversey Ave., 
Chicago 39, Ill. 
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13,000 th. BRONZE VENTURI 
METER 
CASTING 


...0ne 
of many 
made for 
SIMPLEX 


VALVE and 
METER Co. 


For years we have had the privilege of produci ure tight 
bronze castings for “SIMPLEX”; and too, we have - ty gece many 
large Bronze Valve Bodies, Bonnets and Stems for the Board of Water 
Supply —New York. 

If your problem involves any of pe following factors: Compton Resist- 
ance, Strength in Tension and Compr 

Pressure- Tightness, Resistance to Erosion, Resistance to Frictional “Wear, 
Fatique Resistance . . . . be sure to consult us. 


TT MANGANESE BRONZE 


COMPANY 








4716 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 
PITTSBURGH, PA 


Established 1909 








=e = 
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‘fake 


VOT 6 59) 
Patani 


GRATINGS 


for bridges, highways, 
industrial plants 


| Come to Kerlow for every type of 
open steel grating for any purpose. 
Kerlow products include floors, slabs, 
armoring, sidewalks, safety steps, drain 
grates, trench covers, grid trays, tote 
boxes and pallets. Light but strong aid 


A 

rm 

A 

— 

O 

=i 
VIVO TV Fi 0 w. 


rrr ry 


durable; self-clearing and fully ventilat- bh. 

ing, easy and economical to install ae 
and maintain. 

Write for catalogs on types of grating eat 
in which you are interested. 


KERLOW STEEL nol 
FLOORING Co. | 

27 Mallory Ave., i 
Jersey City 5, N. J. 


SS SS SS SN 






KERLOW| 


OPEN STEEL FLOORING 
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“FABER 


ACCURATELY GRADED... 
PRECISION MADE... 
ALWAYS UNIFORM! 


ee 


EBERHA 





MICROTOMI Van Drxe 


2H 






You will never be annoyed by an off- 
grade hard or off-grade soft lead... 
when you use the All-New MICRO- 
tromic! Thanks to Eberhard Faber’s 
newly developed quality controls, 
these pencils are absolutely uniform 
in every degree! 


a? 2. 


‘an DyKE 


V 


Help Yourself to 


MICROTOMIC 


DUSK GREY COLOR-— hundreds 
of draftsmen picked it as least distract- 
ing—most distinctive. Degrees clearly 
marked in always-visible ‘bull’s-eye’ 
panels—on 3 sides of the pencil. 


NEATER TRACINGS... New micro- 
TOMIC lines are free of smudgy, over- 
size graphite particles! New HI-DENSITY 
Woodclinched Leads wear slowly, 
won't snap! 


MORE READABLE PRINTS, with 
dead-white lines, no feathering or 
blurry edges! MICROTOMIC lines are ex- 
ceptionally opaque to actinic rays of 
high-speed ‘printers’! 


isin?) against-°4 test 


Test 3 All-New MICROTOMICS against 3 of your pres- 
ent drawing pencils. Find out which brand is more 
uniform. Your Dealer has MICROTOMICS. Order some 
—test them—today! 


TRADE MARKS REG. U. 5. PAT. OFF 


iB PRHARD FABER 
) H 











TIDE GATES 


Fig. B-124-D 
Two 60° Type M Gates on Relief Cul- 
verts near Woodward Pumping Station, 
Plymouth, Po. 


Fig. B-124-C 
Two 72” x 72” Type M-M Gates on 
Toby Creek Outlet Works, Plymouth, Pa, 


BROWN & BROWN, INC. 
LIMA, OHIO, U.S.A. 














For the best 
RIVETED 
PRESSURE-LOCKED GRATING 
WELDED 
WALKWAYS 


4 FLOORING 

\’ BALCONIES 
STAIR LANDINGS 
STAIR TREADS 


INDUSTRIAL PLANTS 
.@ REFINERIES 
SEWAGE PLANTS 
WATER WORKS 


Specify— 
IRVING GRATINGS 
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IRVING SUBWAY GRATING CO., INC. 
ESTABLISHED 1902 
Offices and Plants at 
5008 27th St., Long Island City 1, N.Y 


1819 10th St., Oakland 20, Calif 








Literature Available 
(Continued) 


Arr ENTRAINMENT—‘What Air En- 
trainment Means to You,” is the name of 
a leaflet which gives the boiled-down facts 
about the advantages of air entrainment 
in concrete. Write to Dumpcrete Divi- 
sion, Maxon Construction Company, Inc., 
131 North Ludlow St., Dayton 2, Ohio. 


GaskKEetTs—Engineering specifications for 
use of Hexseal rubber gaskets with rein 
forced concrete sewer pipe are contained in 
a brochure. Among the subjects covered 
by the text and drawings are: type of pipe, 
dimensions, pipe design, steel reinforce 
ment, concrete, water curing, steam cur 
ing, curing compounds and curves. A 
special section discusses installation in 
structions. Universal Concrete Pipe Co., 
297 South High St., Columbus, Ohio. 


rrRactor EQuipMENT—A catalog, Form 
No. 1106, covering a complete line of trac 
tor equipment has been published. Prod 
ucts described and illustrated include 
traxcavators, pipe layers, earth augers, 
swing cranes and land clearing equip 
ment. Specifications are included for each 
unit. Trackson Company, Dept. P., Box 
728, Milwaukee 1, Wis. 


CLay Propucts-—-A condensed 4-page 
bulletin of particular interest to architects, 
contractors and builders has been pub 
lished. Printed in two colors, the bulletin 
details and illustrates a broad range of clay 
products. Condensed specifications are 
provided for vitrified clay pipe, perforated 
clay pipe, staminite pipe, etc. A. E. 
Williams, The Robinson Clay Product 
Company, Akron, Ohio. 


Tue Puoscore Process—An 8-page 
booklet entitled “‘The Phoscote Process” 
contains information on the pickling and 
painting of steel plates, angles, channels 
and other shapes produced by rolling 
The booklet contains photographs and 
drawings showing the various operations 
during the Phoscote process. Also, photo- 
graphs of complete structures which have 
been built of plates and shapes treated by 
the process, are included. Chicago Bridge 
& Iron Company, Chicago 4, Ill. 


MULTI-PLATE UNDERDRAIN SYSTEM—A 
folder describing the Layne multi-plate 
underdrain system has just been released 
Multi-plates channel the upflow horizon- 
tally when backwashing a water purifying 
plant. These baffle plates are made from 
stainless steel to exacting dimensions. 
The booklet is illustrated with cutaway 
sections and a typical installation shows 
the even water distribution and non- 
clogging features of the multi-plate 
Layne & Bowler, Inc., Memphis 8, Tenn. 


ith aie 


SOIL AND ROCK 
tel ai ices ib ile), | 





Foundation Exploration 
For All Structures 


MacArthur 


CONCRETE PILE CORP 


18 East 48th Street 
New York 17, N.Y 


For KNOW-HOW «ENGINEERING 
SUPERVISION *EQUIPMENT 


WELLPOINT 
SYSTEM 


Keeps jobe Dry! 


The Stang System has proved 
its efficiency and economy on 
both large and small jobs all 
over the United States. Stang 
engineering and supervision 
beMm oe} lotetebisle MMB Pst iied i lott ley: Mmetele| 
operation insures a DRY JOB 
at all times. 


JOHN W. §STANG 
os 2208 2 Benen, | 
2 Broadway New York 4, N. Y 
2123 S. 56th St. Omaha, Nebr 
8221 Atlantic Av. P.O.Box 631, Bell, Ca! 
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PROCEEDINGS 
AVAILABLE 








papers, printed as 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of Crvit ENGINEER- 
ING. Discussions of these papers will be 
received, as in the past, for a period of 


The following 


Summarized in Earlier Issues 


61. Structural Damping in Suspension 
Bridges, by the late Friedrich Bleich and L. W. 
Teller. 

62. The New Towns Program in Great 
Britain, by T. C. Coote. 


63. National Geodesy—Status and Plan- 
ning, by Leo Otis Colbert 

D-8. Discussion of Paper, Floating Tunnel 
for Long Water Crossings, by Charles E. An- 
drew. 


D-11. Discussion of Paper, Long-Term 
Storage Capacity of Reservoirs, by H. E 
Hurst. 

D-16. Discussion of Paper, Pavement 


Bearing Capacity Computed by Theory of 
Layered Systems, by Guthlac Wilson and 
G. M. J. Williams. 


D-19. Discussion of Paper, Flood-Control 
Operation of Tennessee Valley Authority 
Reservoirs, by Edward J. Rutter. 


D-23. Discussion of Paper, Influence of 
Heavy Loads on Pavement Design Trends, by 
K. B. Woods. 

64. Planning the National Capital: Objec- 
tives and Problems of Attainment, by Ulysses 
S. Grant III, 

65. National Topographic 
W. E. Wrather. 

66. Lateral Forces of Earthquake and 
Wind, by a Joint Committee of the San Fran- 
cisco, Calif., Section, ASCE, and the Struc- 
tural Engineers Association of Northern Cali- 
fornia. 

D-13. Discussion of Paper, Reinforced 
Concrete Skewed Rigid-Frame and Arch 
Bridges, by Maurice Barron. 


Mapping, by 


D-18. Discussion of Paper, Successive 
Approximations for Beams on an Flastic 
Foundation, by E. P. Popov. 


D-21. Discussion of Paper, Maximum Load 
Capacity of Bailey Bridges, by Robert B. Steg- 
maier, Jr. 

67. Model and Prototype Studies of Sand 
Traps, by Ralph L. Parshall. 

68. International Cartography, by Robert 
H. Randall. 

69. Valuation and Depreciation Related to 
Income Tax, by Maurice R. Scharff. 

70. Regime Theory for Self-Formed Sedi- 
ment-Bearing Channels, by T. _ Blench. 

71. Rectification of the Papaloapan River in 
Mexico, by Reynaldo Schega. 

D-24. Discussion of Paper, Buckling of 
Rigid-Jointed Plane Trusses, by N. J. Hoff, 
Bruno A. Boley, S. V. Nardo, and Sara Kauf- 
man. 
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five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 
available. Use the convenient order 
form on page 104. 


D-27. Discussion of Paper, Plasticity of 
Metals— Mathematical Theory and Structural 
Applications, by D. C. Drucker. 


D-28. Discussion of Paper, Retrogression 
on the Lower Colorado River After 1935, by J. 
W. Stanley. 


Third Notice 


72. Design of Large Coal Bunkers, by 
Paul Rogers. Design procedure is presented 
for large capacity coal bunkers. Coal pres- 
sures by the shallow bin formula and by modi- 
fied deep bin formulas are reviewed, pressures 
on inclined wall analyzed, and values tabulated. 
Bunker walls are presented as flexible plates 
and inward analyzed. Unbalanced 
forces due to unsymmetrical layouts are in- 
vestigated. The paper advocates design by 
continuity for the stiffeners, and the inclusion 
of the bunker plates in the design of stiffeners 
Several illustrations and tables 


torces 


is emphasized 
are included to facilitate quick and economical 
design. (Available July 1.) 

73. Health Implications of Air Pollution, by 
J. J. Bloomfield. The need for control of air 
pollution is especially urgent in view of the in- 
creasing industrial activity with attendant 
pollution of the atmosphere. Studies have 
shown a definite relationship of air pollution to 
health. The study of the Donora smog of 
October 1948, during which 6,000 persons were 
affected (20 of them fatally) confirmed the 
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acute threat of air pollution and pointed the 
way to consideration of long-range, or chronic, 
effects. Reduction of the pollution load is not 
always economically feasible with available de- 
vices, but research and restriction should aid in 
the solution of the problem. The engineer in 
industry can play an active part in this rapidly 
expanding field. (Available July 1.) 


74. Acceptable Standards for Natural 
Waters Used for Bathing, by Charles R. Cox. 
Increasing interest in the public health aspects 
of bathing water quality has led to a study of 
standards suitable for the control of these 
waters. Quantitative bacteriological standards 
are difficult to apply without supplementary 
sanitary surveys and the exercise of seasoned 
administrative judgment. Methods of evaluat- 
ing pollution have not developed sufficiently to 
permit assuming absolute standards. The 
connection between pollution of bathing 
waters and illness of the rising population has 
not been investigated thoroughly. (Available 
July 1.) 


75. Base Course Drainage for Airport 
Pavements, by Arthur Casagrande and William 
L. Shannon. Observations on a number of air- 
fields are described illustrating the principal 
causes for the saturation of base courses of air- 
field pavements. A theoretical analysis of the 
drainage of saturated base courses is presented 
and working formulas are recommended. 
Laboratory tests on fluid models and full-scale 
field tests are described and their results com- 
pared with the theoretical formulas. The 
recommended design procedure is illustrated by 
means of an example. (Available July 1.) 


76. Model Tests Using Low-Velocity Air, 
by James W. Ball. The use of low-velocity air 
testing to solve flow problems pertaining to 
hydraulic conduit systems and equipment is 
presented. How this method of testing may be 
used as an inexpensive expedient in obtaining 
complete or partial solutions to hydraulic 
Limiting velocities, ad- 
precautions, com- 


problems is outlined. 
vantages, disadvantages, 
parison with hydraulic tests, and specific ex- 
amples are discussed. (Available July 1.) 
D-25-K. Discussion of Paper, Uplift Pres- 
sures in Concrete Dams, by Kenneth B. 


Keener. The original paper, published in June 


$5.00); members of 


will be included in TRANS- 
To Members To Non-Members 
$4 00 18.00 


3.00 17.00 
2.00 16.00 








103 








1950, described the installation and location of 
equipment used to observe uplift in concrete 
dams and gave methods of relieving this uplift. 
Discussers are: Ross M. Riegel, William P. 
Creager, A. Warren Simonds, Fairfax D. Kirn, 
Serge Leliavsky Bey, A. M. Davison, Duff 
Abrams, and Kenneth B. Keener. (Available 
July 1.) 

D-29. Discussion of Paper, Sedimentation 
Studies at Conchas Reservoir in New Mexico, 
by D. C. Bondurant. The original paper, 
published in August 1950, presented data on 
the form and extent of sediment deposits at 
Conchas Reservoir and emphasized the im- 
portance of considering sedimentation in reser- 
voir design. Discussers are: T. Blench and 
D.C. Bondurant. (Available July 1.) 

D-32. Discussion of Paper, Effect of Skew 
Angle on Rigid-Frame Reactions, by Walter C 
Boyer. The original paper, published in 
September 1950, presented methods of analysis 
of the skewed rigid-frame bridge that reduce the 
arduous labor of design of such structures 
Nettleton, Maurice 
(Available 


Discussers are: D. A. 
Barron, and Walter C. 
July 1.) 


Boyer 


Second Notice 
77. Buckling Stresses for Flat Plates and 


Sections, by Elbridge Z. Stowell, George J. 
Heimerl, Charles Libove, and Eugene E. 
Lundquist. The results of extensive studies 
in the buckling of flat unstiffened plates con- 
ducted in the field of aeronautics are surveyed. 
The single plate loadings of compression and 
shear are considered as well as integral flat- 
plate loadings of compression only. The buck- 
ling stresses are given in the form of a non- 
dimensional chart for the elastic stress range 
(Available August 1.) 

78. River Channel Roughness, by Hans A. 
Einstein and Nicholas L. Barbarossa. The 
total friction developed on the alluvial bed of a 
natural river can be described as the sum of a 
“surface drag’ and of a “shape resistance." 
The surface drag may be determined from con- 
ventional friction formulas but the shape or bar 
resistance is given as a function of the sediment 
transport. An easily applicable relationship 
is presented in the form of a graph, from which 
the shape resistance can be determined. This 
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curve has been derived from a wide variety of 
measurements in natural rivers and is generally 
applicable to natural rivers. (Available Au- 
gust 1.) 


79. Stage Predictions for Flood Control 
Operations, by Ralph E. King. The problems 
relative to the prediction of stages in the lower 
Mississippi River Valley during flood periods 
are the subject of this paper. The develop- 
ment of varipus forecasting techniques and the 
advantages and limitations of these techniques 
with respect to use on the Mississippi River are 
briefly outlined. Methods used by the Stage 
Prediction Section of the Mississippi River 
Commission are explained, with emphasis being 
given to the method used for reacties which are 
influenced by inflows from major tributaries. 
Conclusions as to the type of forecasting pro- 
cedure necessary to obtain reliable stage pre- 
dictions on the lower Mississippi River are pre- 
sented. (Available August 1.) 


80. Mississippi River Valley Geology Re- 
lation to the River’s Regimen, by Harold N. 
Fisk. A brief description of the geology of the 
alluvial valley of the lower Mississippi River is 
given and major changes in stream activity are 
described. The nature and geological develop- 
ment of the alluvial deposits are discussed and 
the close adjustment between these bed and 
bank materials and channel characteristics 
emphasized. Alluvial plain features show that 
this adjustment has been maintained since the 
sea reached its present levei several thousand 
years ago. During this period the river has 
developed and abandoned several meandering 
courses. The existing Atchafalaya- Mississippi 
relationships suggests an early stage in the 
diversion of the river toa new course. (Avail- 
able August 1.) 


81. Petenwell Hydroelectric Project, by 
E. Montford Fucik. This project, located on 
the Wisconsin River, involved unusual design 
problems because of the 100 ft deep sand 
foundation. The spillway and powerhouse 
are founded on this sand, and the basic design 
criteria, as well as the cross sections of the 
structures are given. Recorded water pres- 
sures under the completed structures, and 
comparisons of model test and prototype scour 
patterns downstream from the spillway, are 


D-28 72 
82 83 84 8 86 
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79 80 81 
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shown. The earth dams, built of sand, are 
described, and recorded seepage lines are com- 
pared with the flow net studies. The use of 
hydraulic spillway gate hoists is also described. 
(Available August 1.) 


First Notice 


82. Pressures ina Shallow Rectangular Bin, 
by Raymond L. Moore and J. R. Shaw. The 
estimation of the distribution and magnitude 
of the pressure forces is important in the de- 
sign of shallow bins that support granular ma- 
terials, especially if the bin is subject to impact 
or vibration. This paper reports and anal- 
yzes the results of a series of tests on such 
materials as wheat, gravel, and cement in 
loose and vibrated conditions. (Available 
September 1.) 


83. Waterway Traffic on the Great Lakes, 
by John R. Hardin. The Great Lakes are an 
important artery of commerce serving an area 
rich in natural resources and industrial fa- 
cilities. The shipping channels and harbors 
are splendid examples of the type of improve- 
ment developed and maintained by the 
Great Lakes Division of the Corps of Engineers. 
Statistics on the magnitude of commerce are 
given, and the St. Lawrence Seaway Project is 
discussed. (Available September 1.) 

84. Longitudinal Mixing Measured by 
Radioactive Tracers, by Harold A. Thomas, 
Jr., and Ralph S. Archibald. Short-circuit- 
ing of flow in streams, conduits, lakes, and 
tanks occurs when some portions of the 
liquid pass through with velocities consider- 
ably greater than the mean velocity. The 
degree of short-circuiting has an important 
effect upon the efficiency of water and sewage 
treatment plants and upon the capacity of 
streams and lakes for handling pollutional 
loads. A new tool for assessing the magni- 
tude of longitudinal mixing is use of radio- 
active tracers. These materials show many 
advantages over commonly used tracers and 
make possible precise and sensitive measure- 
ments. The paper describes procedures and 
results and advances the theory of the test. 
Examples are given indicating the magnitude 
and effect of mixing. (Available September 
1.) 


85. Resinous Ion Exchanges in Water 
Treatment, by William W. Aultman. The 
application of the newer ion exchanges in the 
water treatment field is discussed in this 
paper. The types and uses of many ion ex- 
change materials are summarized and their 
capacities and costs compared. Demineral- 
ization and treatment of industrial process 
waters are further applications that are de- 
scribed. (Available September 1.) 

86. Ground-Water Phenomena Connected 
with Spreading, by Paul Baumann. Water 
conservation by the diversion of clear stream 
flow to off-channel areas is practiced in Los 
Angeles County, California. This water is 
caused to percolate into the ground and is 
added to the ground-water supply. The char- 
acteristics and operation of this spreading 
system are outlined and theoretical expres- 
The theory is also compared 
(Avail- 


sions derived. 
with results of model basin studies. 
able September 1.) 


August 1951 * CIVIL ENGINEERING 





- ~~ Be a S| 


jess s - > 


“2pm Wwoed< wo ry 





CI 


d, are 
» com- 
use of 
ribed. 


ir Bin, 

The 
litude 
ie de- 
r ma- 
npact 
anal- 
such 
nt in 
ilable 


akes, 
re an 
area 
1 fa- 
rbors 
rove- 

the 
cers. 
e are 
“ct is 


by 
mas, 
cuit- 
and 
the 
ider- 
The 
‘tant 
wage 
y ot 
onal 
igni- 
\dio- 
lany 
and 
ure- 
and 
test. 
tude 
aber 





EWIN ENGINEERING 
CORPORATION 

Design and Construction 
investigations, Reports, Appraisals, Esti- 
mates «@ Management Surveys, Port 
Facilities, Foundations, Industrial Plants, 

ges and Structures. 

P. O. Box 361 Mobile 3, Ala. 





PALMER & BAKER, INC. 
Consulting Engineers for 
Problems of Transportation, Subsqueous 
Vehicular Tunnels, Rock Tunnels. Utility 
Tunnels, Bridges, Grade Separations, 
Ne cong . Aijrports, Traffic Studies, 

i roblems, Waterfront & Herbor 


Structures 
Complete Material, Chemice! and Soils 
watories 
Mobile, Alabeme 


Houston, Texas 
JOHN S. COTTON 
Censulting Engineer 





Hydroelectric, water supply, and mul- 
tiple purpose projects, flood and erosion 
control, river basin development plan- 
ning, dams and their foundations, tun- 
nels, marine structures, valuetions, rates. 


28 Brookside Drive, San Anselmo, Calif. 





DAMES & MOORE 
Soil Mechanics Investigations 
General Offices 
816 West Fifth Street 
Les Angeles 17 
Regional Offices in 
Los Angeles . Sen Francisco . Portland 
Seattle . New York 





INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigations —Reports— Design 
Procurement—field Engineering 
Domestic and Foreign 
74 New Montgomery St. 

San Francisco 5, California 





FRED C. SCOBEY 


Consultant on hydraulic problems: Water 
conveyence in pipes, canals, tunnels and 
fumes, with or without measuring de- 
vices. Equivalent sizes, equeducts of 
various materials, based on their limita- 
tions. Critical review, plans and specs. 
Suggestions for improving impaired ca- 
pacity. Know high velocity structures. 


1063 Euclid Ave., Berkeley 8, Calif. 





KAISER ENGINEERS 
Division ot Kaiser Industries, Inc 
ENGINEER - CONTRACTOR 

investigations - Reports - Valuations 

Design - Construction 

Twinoaks 3-4600 
1924 Broedwey Odakiand, Calif. 





HARRY LARSON 
Consulting Engineer 
Irrigation 
Drainage 


Weter Supply 
Sewerage 


Investig ations—Reports—Surveys- Design 
725 Cooper Bidg., Denver 2, Colorado 


Professional Services 
listed alphabetically by states 
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KIDDER & THOMA 
Cadastral Engineers 
Large Scale Cadastral Surveys 
Riperian Rights, Boundary Locations 
Preparation for Trial of Suits 
Itations 


Joseph C. Thoma 
4811 \ Feantee Avenue, N. w. 
ashington 11, D. C. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


— Drainage — Electric Power 
Anes Control — Industria! Rate Studies 
Sewerage — Valuation — Waterworks 


Hershey Building, Muscatine, lowa 





DUVAL ENGINEERING & 
CONTRACTING CO. 
Genera! Contractors 
FOUNDATION BORINGS 


For Engineers and Architects 
Jacksonville Florida 





ALVORD BURDICK & HOWSON 
Charles B. Burdick 
Louis R. Howson Donald H. Maxwell 
Consulting Engineers 
Water Works, Sewerage, Water Puri- 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 





CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving Feneer lants, Appreisals, Re- 
ports, Traffic Studies, Airports, Gas and 
Electric Transmission Lines 


351 East Ohio Street, Chicago 11, 
DeLEUW, CATHER & COMPANY 


Consulting Engineers 
Transportation, Public Transit and 
Traffic Problems 
Industrial Plants, Grade Separations, 
Railroads, Subways, Power Plants, 
Expressways, Tunnels, Municipal! 

orks 
150 N. Wacker Drive Chicago 6 
Box 1785, Room 201, Kyle Building 
Beaumont, Texas 








GREELEY AND HANSEN 
Engineers 
Samuel A. Greeley, Paul E. Langdon, 
Thomas M. Niles, Kenneth V. Hill, 
Clarke 
Water Supply, Water Purification, Sewer 
age, Sewage Treatment, Refuse Disposal, 
Industriel Wastes 


220 S. State Street, Chicago 4, Ill. 





HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Harze 
E. Montford Fucik Calvin V. Davis 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 
Soil Mechanics 


400 W. Madison St., Chicago 6, Ill. 





SOIL TESTING SERVICES, INC. 
Carl A. Metz 
Theo. W. Van Zeist 
John P. Gnaedinger 
Foundation Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apparatus 
4520 West North Avenue 
Chicago 39, Ill. 





O. J. Porter & Company 
CONSULTING ENGINEERS 
oe ways—Dems 
Foundation — Stabilization — Pavements 
516 9th St. 


, Cal. 
3757 Wilshire Blvd. Lee Ansoles, Cali. 
415 Frelinghuysen Ave N. J. 








JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements Sewerage 
Power Development Water Systems 
Traffic Surveys Industria! Plants 
Flood Control Recreational Facilities 
Airports Investigations and Reports 
805 East Miller Street 
Springfield, Illinois 





HAZELET a ERDAL 
Consulting Engineers 
Bridges — Foundations 


Expressways — Dams — Reports 
Monadnock Block 
Chicago 


403 Commerce Bidg., Louisville 
Dixie Terminal Bidg., Cincinnati 





EUSTIS ENGINEERING COMPANY 
FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 
Soil Borings Laboratory Tests 
Foundation Analyses Reports 

3645 Airline Highway 
New Orleans 20, Le. 


WALTER N. WHITE & 
WILLIAM F. GUYTON 
Consulting Ground- Water Hydrologists 

es 





Evaluation; Planning of New Develop- 
ments; Operational and Maintenance 
Advice; Legal Proceedings; Artificial 
Recharse, Induced River Infiltration, 
Well Interference and Other Ground- 
‘ater Problems. 

307 W. 12th St. 10 Mississippi Ave. 
Austin 1, Texas Silver Spring, Md. 











WHITMAN REQUARDT 
AND ASSOCIATES 
Engineers 
Sewerage and Water Systems, Al » 
industrial and Power Plone and Other 
Structures 
Reports — Designs — Specifications — 
Supervision 


1304 St. Paul Street, Baltimore 2, Md. 





Formerly of Williar & Robertson 
Bridges—Structures—foundations 


Industria! Buildings 
Baltimore Richmond 
Marylend Virginie 





CRANDALL DRY DOCK 
ENGINEERS, INC. 
Railway Dry Docks, Floating Docks, 
sin Shipyards, 
Port Facilities 
Investigation, Reports, Design, 
Supervision 


238 Main St., Cambridge 42, Mass. 





IRVING B. CROSBY 
Consulting Engineering Geologist 
Investigations and Gapasts 
Dams, Reservoirs, Tunnels, indetions, 
Groundwater Supplies and Resources 
Non-Metallic Minerals 


6 Beacon Street 
Boston 8, Massachusetts 
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operated or controlled by members 
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DUFFILL ASSOCIATES 
Consulting Engineers 


80 Boylston St., Boston 16, Mass. 





“FAY, SPOFFORD & THORNDIKE 


Engineers 


Bridges and Industrial Plants 
Water Supply and Sewerage Works 
Port and Terminal Works, Airports 

Boston New York 





JACKSON & MORELAND 
Engineers and Consultants 


Design and Supervision of Construction 


Reports —Exeminations —Appraisals 
Machine Desiqn—Technica! Publications 
Boston New York 


METCALF a EDDY 
Engineers 
Investigations Reports 
Seperchten of Construction 
and Operation 
Valuation 


Statler Building 
Boston 16 


Design 


Management Laboratory 





BENJAMIN S. SHEINWALD 
Architecture! Consultants 
on 
Engineering Projects 
Design—Supervision—Reports 


85 South Street, Boston 11, Mass. 





Clark Arial Survey Corporation 


aphic Maps—Mosaics 
econnaissance Strips 


E. W. Clark, President 


Topo 


45075 N. Territorial Rd. Plymouth, 
Michigan 
THE FRANCIS 
ENGINEERING COMPANY 


Consulting Enginetrs 
Water Works, Water Treatment, Sewer- 
age, Sewage Treatment, Flood Control 
end Drainage, Concrete and Steel Struc- 
tures, Light and Power. Investigations— 
ign—Supervision 

inaw, Michigan 

Cutler Building, Rockford, IIlinois 
Johnson Building, Escanaba, Michigan 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 

P.O. Box 7088 1404 E. 9th St. 





SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Bridges, Structures and Reports 
Industrial and Power Plant 
Engineering 
Syndicate Trust ., St. Lowis 1, Mo. 
220 Bush Street, Francisco 4, Cal. 





A. L. ALIN 
Consulting Engineer 


5927 N. 24 St. 
Omaha, Nebraska 


Dams, Hydroelectric Power 
Flood Control 


AMMANN & WHITNEY 
Consulting Engineers 
Design Supervision 
Bridges, Buildings, Industrial Plants 
Specie! Structures Foundations 
Airport Facilities 
Expressways 
76 Ninth Avenue, New York 11, N. Y. 
724 E. Mason Street, Milwaukee 2, Wis. 


EDWARDS, KELCEY AND BECK 


Consulting Engineers 





Surveys—Reports—tconomic Studies— 
Transportation, Traffic Design — 
Supervision — Management — Port and 
Harbor Works—Terminels —Expressways 

- Highways Grade Separations — 

Bridges—Tunnels— Water Supply 

3 William Street 250 Park Avenue 
Newark 2, N. J. New York 17. NLY. 





CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 

Clinton L. Bogert ivan L. Bogert 

J. M. M. Greig Robert A. Lincoln 
Donald M. Ditmars Arthur P. Ackerman 

Water and Sewage Works 

Refuse Disposal Industriel Wastes 
Drainage Flood Control 
624 Madison Avenue, Now York 22, 





BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Weter and Sewage Works 
Industriel Wastes—Refuse 
Disposel—Municipal! Projects 
Airhields—Iindustria! Buildings 
Reports—Designs—-Estimates 
Valuations—Laboratory Service 
110 William St., New York 7, N. Y. 





HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 


Technical Advice 


300 Lincoln Building 


RAL lis 1, Mi + 
‘ 








BLACK & VEATCH 
Consulting Engineers 


Water—Sewege—tlectricity—Industry 











JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A, Bennett 
Chemist and Bacteriologist 


Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 


L. COFF 


Consulting Engineer 


Steel saving construction through pre- 
stressing concrete and/or structural steel. 





FRANK L. EHASZ 


Consulting Engineer 
Structures, Bridges, Airports, Parkweys 
Design, Supervision of Construction 
Investigations, Reports 


82 Beaver Street New York 5, N. Y. 





HARDESTY & HANOVER 
Consulting Engineers 
Successors to Waddell & Hardesty 
Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Foundations, Other Structures, Super- 

vision, Appraisals, and Reports. 
101 Park Avenue, New York 17, N. Y. 





HALTON and MAURSETH 


Consultants on Earthwork 
and Foundations 


Airports, Highways, Tanks and Structures 


1060 Broad St. 


4508 Crenshaw Bivd. 
Newark 2,N.J. Los Angeles 43,Calif. 





FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Harbors, Piers & Bulkheads, Drydocks 
Foundations, Soil Mechanics, Industrial 
Plants, Water Supply, Flood Control, 
Airports, Highways, Bridges, Power, 
Sanitary & Industrial Waste Disposal 
Ww New York 5, N. ¥. 

jewark 





HOWARD ew a TAMMEN & 


BERGENDOFF 


Consulting Engineers 


Bridges and Structures 
Foundations, Highweys 
Administrative Services 


921 Walnut Street 55 Liberty Street 
Kansas City 6, Mo. New York 5, N. Y. 





KNAPPEN TIPPETTS A 
ENGINEERING CO. 
Ports, Harbors, Flood Control Irrigation 
ower, Dams, Bridges, Tunnels, 
we 

Subways, Airports Trefic, Foundations, 
Water Suoply, Sewerage, Reports, 
Design, Supervision, Consultation 


62 West 47th Street, New York City 





R. M. LEGGETTE 
Consulting Ground Water Geologist 


Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports. 


551 Fifth Avenue, New York 17, N. Y. 





MORAN, PROCTOR, FREEMAN 
& MUESER 
Consulting Engineers 
Foundations for Buildings, Bridges and 
Dams, Tunnels, Bulkheads, Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision. 
420 Lexington Ave., New York 17, 


AP. Cor, 614, Caracas, Venezuela 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
Engineers 
Airports, Bridges, Tunnels, Highways 
raftic & Transportation Reports 
Subweys, Foundations, Harbor Works, 
Valuations, Power Developments, 














MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Malcolm Pimie Emest W. Whitlock 
G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 
25 W. 43rd Steet, New York 18, N. Y. 





THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Specie 
Hydraulic Investigetions. 


New York, 50 Church St. 





ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works, Sewerage, Drainage. Ref- 
use Incinerators, Industrial Wastes, City 
janning 


50 Church Street, New York 7, N. Y. 





SEELYE STEVENSON VALUE & 
KNECHT 


Consulting Engineers 
Successors to 
Elwyn E. Seelye & Co. 
Airports, Soil Surveys, Bridges, 
Stadiums, Docks, Concrete, Highways, 
Steel, Welding Foundations, 
Industria! Buildings 


101 Park Ave., New York 17, N.Y. 





SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Structural Design—Supervision—Reports 
Buildings—Airports—Special Structures 


415 Lexington Ave., New York 17, N.Y. 





SINGSTAD & BAILLIE 


Consulting Engineers 


Ole Singstad David G. Baillie, Jr 
Tunnels, Subways, Highways, 
Foundations, Park 


Investigations, Reports, Design, 
ifications, Supervision 


24 State St., New York 4, N. Y. 





FREDERICK SNARE CORPORATION 
Engineers-C ontractors 

Harbor Works, Bridges, Power Plants 

Dams, Docks and Foundations 
233 Broadway, New York 7, N. Y. 

San Juan, P. R. 

Havana, Cubs Lime, Peru 

Bogota, Colombie Caracas, Venezuela 





D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 





THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 








Reports, Design Supervision of Construc- ; , , / ‘a he 

tion Investigations, Valuation and Rates — — Dams tg 

4706 Broadway Kansas City 2, Mo. | 198 Broadway New York 7, N. Y. 51 Broadway, New York 6, N. Y. Eighty Brood Steet, New York 4, N. Y. 
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THE AUSTIN COMPANY 


Design — Construction — Reports 
Plant Location Surveys—Domestic & 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Ooskland 
Chicago Houston Seattle 
Los Angeles 





HAVENS AND EMERSON 
W.L. Havens C. A. Emerson 
A. A. Burger F.C. Tolles F. W. Jones 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 


Wastes, Valuations—Labdoratories 


Leader Bids. Woolworth Bidg. 
Cleveland 14,0. New York 7,N. Y. 





WILSON V. BINGER 
Consulting Engineer 
Soil Mechanics—f oundations 
Earth Structures 


222 W. Reyen Ave., Youngstown 2, 
Ohio 





ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sewage and Industrial Waste 
Problems, Aitke Ids, Refuse Incinerators, 
Dams, Flood Control, industrial Buildings, 
City Planning, Reports, Valuations— 
Laboretory 
121 So. Broad Street, Philadelphia 7, Pa. 





Professional Services 


listed alphabetically by states 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC, 
Engineers 
H RG, PA. 

Water Works, Sewege, Industria! Wastes 
& Garbage Dispose —Roeds, Airports, 
Bridges & Flood Control, City Planning, 
Traffic & Parking, Appraisals, Investiga- 
tions & Reports. 


Offices 
, Pa. Pittsburgh, Pa. 


Scranton 
Daytona Beach, Fla. Havana, Cuba 


Medellin, Colombia, S.A. 





MICHAEL BAKER, JR., INC. 
The Baker Engineers 

Civil Engineers, Planners, and Surveyors 
Airports—Highweys—Sewege Disposal 
Systems—Water Works Design and Oper- 
ation—City Planning—Municipel Engi- 

neering—Alll Types of Surveys 

Home Office: Rochester, Pa. 

ranch Offices: 

Jackson, Miss. Harrisburg, Pa. 





GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


Surveys—Design—Supervision 
Domestic and Foreign 
Industrials and Utilities 


412 Washington Street, Reading, Pa. 





HUNTING, LARSEN & DUNNELLS 
Engineers 
Industrial Plants — Warehouses — Com- 
mercial Buildings—Steel and Reinforced 
Concrete | ~ =i peace 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 





JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Dams and Power Problems 


Hydro Electric Developments 
Foundations 


121 S. Broad St., Philadelphia 7, Pa. 





MODJESKI AND MASTERS 


Consuiting Engineers 
F. M. Masters 
G. H. Randall J. R. Giese 
C. W. Hanson H. J. Engel 


Design and Supervision of Construction 
Inspection and Reports 


Bridges, Structures and Foundations 
535 Fifth Ave. State St. Bidg. 
New York, N. ¥ Harrisburg, Pa. 





MORRIS KNOWLES, INC. 
Engineers 

Water Supply and Purification 

Sewerage po f. Sewage Disposal 


Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pe. 





R. C. JOHNSON 
Consulting and Designing Engineer 
1226 Bull St., Columbia 1, S. C. 





THE McPHERSON COMPANY 
Engineers and Architects 


Design Power Plants 
Supervision of Construction Reports 
Industrial Plants Appraisals 


Greenville, South Carolina 
GREER & MCCLELLAND 


Consulting Foundation Engineers 
Foundation investigations — ee 
soil testing — undisturbed sempling « 
core drilling. 


2649 N. Main 
LOCKWOOD & ANDREWS 


Consulting Engineers 


Airports, Paving, Industrial Plants, 
Drainage & Sewerage, Water Supply, 
Soils & Foundations, Power Plants, 
Structures, Harbor Works, Valuations 
Reports Design Supervision 
Houston, Texes 





Houston 9, Texas 








ENGINEERING SERVICES 
Consulting Engineers 
S. D. Caplan & Associates 


Water Supply Sewage Disposal 

Appraisals Mapping 

Planning Foundations 
Specifications 


Cont’! Bank Bidg. Salt Lake City 


‘WALTER J. RYAN 
Consulting Engineer 





Pacific Northwest Industrial Development 
Transportation—Timber 


901 Rust Building, Tecoma 2, Washington 











GLOSSARY: 


NOW AVAILABLE 


WATER AND SEWAGE 
CONTROL ENGINEERING 


A Wealth of Engineering Terms, 276 pages with 4,200 
Definitions and Cross References 


If you are 
an engineering executive, 
engineer, teacher or student— 


You have a stake 
in the Engineering Profession 


The SECOND MILE 








Price $2.00 
(50% discount to members for first copy) 
A limited number of cloth bound copies available at only 
$1.00 extra per copy. 


SEND AT ONCE USING THE COUPON BELOW 


by W. E. Wickenden 


[Whosoever shall compel thee to £ one mile— 
go with him twain.” 


Epitomizes for you— 
your staff 
your students 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 
Please forward “GLOSSARY: Water and Sewage Control Engineer- 


a Ideals for the professional life 


b Joseesaess copies paper covered at $2.00 Rules for the engineer to live by 

[] one copy only " "oom 1.00 What engineers must do to make 

a (To Members) engineering a profession 

LJ apn doth bound ot = $3.00 5000 words of simple useful philosophy about 
one copy only " " " 2.00 the needs and aspirations of the Engineer. 


An understanding of “The Second Mile” is 


(To Members) essential to professional maturity. 


Payment is enclosed herewith 
Single copy 15 cents 15 or more 10 cents a copy 





Name 
on Ni acacia || 1 Engineers’ Council for Professional Development 
a. 29 West 39th Street New York 18, N. Y. 
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BETTER... 


pressure and 1500 





OPE N STEEL 
FLOORING 


$]yoo 


Gratings may 


LOOK alike 
but.....- Abul nc 


Our grating is different because it's made 
. stronger! The hexagon crossbars 
of our welded grating are electro-forged 
into the carrier bars under 200,000 Ibs. 


@ one-piece assembly without notches, 
that can't come aport. Our 43 years’ 
experience insures perfect fabrication to 
your specifications. Moreover, we make 
gratings and open steel meshes only, 
and do not compete with our customers 
in the iron ond structural steel trade. 


Send for ovr new Grating 


Yours for Only 


DIFFERENCE in 


KLEMP 


WELDED 
OPEN STEEL 
GRATING 






KVA. This provides 


Catalog today! 











This NEW 
Time-Saving Keely 


PLYFORM CALCULATOR 










A a a 
the concrete form grade of Douglas fir plywood. Handy 
slide-rule calculator gives construction data, based on 
hourly rate of pour. Included is booklet, "Design Assump- 


tions for New Keely Calculator.” Clip coupon — now ! 
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' 

i Offer good ; 
} DOUGLAS FIR PLYWOOD ASSOCIATION DEPT. 20 in U.S. only. i 
! Tacoma 2, Washington i 
! 

i Please send me Keely PlyForm Calculators. : 
r | enclose $1.00 each to cover costs i 
! 1 
' 

i Fc pcdtakauceandeseeunsanssecenonseseesessesaensananneneessonnie eee ; 
i ! 
i Address ! 
§ — AMdress.......scrcrrccccecececcccccsccsescesccscecccscccsecccccscccoess H 
! ! 
! GEDK :cdnevensctenstnacensesesanenss Zone... . State — ! 
; Also erent aed me, at no cost, copies of “Concrete Forms of ! 
' Douglas Fir Plywood", and “Handling PlyForm : 
leew eee eee e eee www mooeoeemoeomaeeoemoeees a 








INDEX TO ADVERTISERS 


WM. AINSWORTH & SONS, INC 


ALLIS-CHALMERS MANUFACTURING COMPANY 
AMERICAN BRIDGE COMPANY 

AMERICAN MANGANESE BRONZE COMPANY 
AMERICAN PIPE AND CONSTRUCTION CO 
ARMCO DRAINAGE & METAL PRODUCTS CORP 
AUSTIN-WESTERN COMPANY 


BARBER-GREENE COMPANY 
BOEING AIRPLANE COMPANY 
BROWN & BROWN, INCORPORATED 


CAST IRON PIPE RESEARCH ASSOCIATION 
CATERPILLAR TRACTOR CO 

CEMENT GUN COMPANY 

CHICAGO BRIDGE & IRON COMPANY 
CONCRETE REINFORCING STEEL INSTITUTE 


THE DORR COMPANY 
DOUGLAS FIR PLYWOOD ASSOCIATION 
DRILLED-IN CAISSON CORPORATION 


THE EBERHARD FABER PENCIL CO 
ECONOMY FORMS CORP 


HERB J. HAWTHORNE, INC 


IMPERIAL PENCIL TRACING CLOTH 
INTERNATIONAL HARVESTER COMPANY 
IRVING SUBWAY GRATING CO. INC 
IRVINGTON FORM & TANK COR 
KERLOW STEEL FLOORING CO 
KEUFFEL & ESSER CO 

THE KINNEAR MANUFACTURING CO 
WM. F. KLEMP COMPANY 

KOPPERS COMPANY, INC 


LACLEDE STEEL COMPANY 

LAYNE & BOWLER, INCORPORATED 
LEUPOLD & STEVENS INSTRUMENTS 
THE LINCOLN ELECTRIC COMPANY 
LOCK JOINT PIPE COMPANY 

LONE STAR CEMENT CORPORATION 


MACARTHUR CONCRETE PILE CORP 
THE MASTER BUILDERS CO 

MAYO TUNNEL & MINE EQUIPMENT 
MORETRENCH CORPORATION 


NATIONAL CLAY PIPE MANUFACTURERS. INC 


IRILLING CO 
UMP ANY 


ASSOCIATION 
COMPANY 


2¢5 
=Z 
n 

DRS 


E 
NC 


RAYMOND CONCRETE PILE CO 
RICHMOND SCREW ANCHOR COMPANY 


SERVICISED PRODUCTS CORPORATION 
SPENCER, WHITE & PRENTIS, INC 
SPRAGUE & HENWOOD, INC 

JOHN W. STANG CORPORATION 


rEXAS COMPAN 


I 
IMBER STRUCTURE INC 


ik 
M 


UNION METAL MANUFACTURING COMPANY 
U. S. PIPE & FOUNDRY COMPANY 
U. S. STEEL COMPANY 


DAVID WHITE COMPANY 
R. D. WOOD COMPANY 


YUBA MANUFACTURING CO 
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Horseshoe Dam, about 50 miles from Phoenix, Ariz. Designs made and construction 
)1 supervised by Leeds, Hill & Jewett, consulting engineers, Los Angeles, Calif.; Struc. 
Eng.—N. D. Whitman, Jr., Pasadena, Colif.; Res. Eng.—Victor S. Fago; Excavation 
IS and concrete work—Daley Construction-Acme Materials Co., Phoenix; Steel fabri- 
7 cation and installation of gates—Allison Steel Mfg. Co., Phoenix; Owner— 
Salt River Project Agricultural Improvement and Power District, Phoenix. 











With World’s Largest Radial Gates * 


The increasing use of Pozzolith Concrete in noteworthy structures, like this $900,000 reservoir 
enlargement project, results from the fact that Pozzolith has proved to be the most economical 
9 means of meeting concrete requirements. 


7 Here the problem was to obtain easy placeability yet maintain designed strength, since the piers 
were comparatively thin sections (see small photo) and heavy with steel reinforcement. The 
answer was Pozzolith . . . because it improves workability even with total water cut as much as 15%. 


oe ee | 


Pozzolith’s cement dispersing, water reducing action, plus its entrainment of the optimum amount 
of air, also produced these concrete properties: 


; MINIMUM SHRINKAGE GREAT DURABILITY 
. LOW PERMEABILITY GOOD APPEARANCE 
) HIGH BOND OF CONCRETE TO STEEL 


Over 8,000,000 cubic yards of Pozzolith Concrete placed in 1950 alone testify to Pozzolith’s 
ability to produce better concrete at lower cost. May we send you complete information and the 
Pozzolith booklet? 


*Close fitting pre-cast bascule weights which counterbalance the gates, also l-beam seal at bottom of gates, were precision 
grouted with EMBECO —another Master Builders’ cement dispersion product, which produces non-shrink grout and mortar. 


“2 MASTER & BUILDERS @ 


LEVELAND 3, OHIO Subsidiary of American-Marietta Company TORONTO, ONTARIO 


























WASHINGTON, D.C. « U.S. 


WASHINGTON, D.C. + RIO DE JANEIRO 
BOGOTA * CARACAS + CIUDAD TRUJILLO 


Five capital cities under five different flags. but 
with one important factor in common. . . they 
all have major water supply lines built of Lock 
Joint Concrete Pressure Pipe 

rhis unanimity of choice can be attributed to 
the sound design. high quality of materials and 
excellent workmanship which goes into the pro 
duction of Lock Joint Concrete Pressure Pips 


The ample steel reinforcing provides a rugged 


pipe which will withstand both high internal 


‘eate 


A-COLOMBIA ARACAS*VENEZUEI 


pressures and unusually heavy overburdens 
Walls of carefully proportioned concrete prevent 
corrosion or tuberculation assuring durability 
and permanently high carrying capacity. Flex 
ible expansion joints at every joint provide easy 
installation and assure permanent water tight- 
ness under all conditions of service 

:o2 « 
Che test of time has proven Lock Joint Concrete 
Pressure Pipe lines to be extremely economical 
to operate, requiring practically no maintenance 
or repairs throughout an estimated useful life of 
more than 100 years. Yet the pipe is amazingly 
ow in initial cost. 
For your next water transmission line involving 
pipe 16” in diameter or larger, specify Lock 
Joint, the capital pipe chosen by capital cities 
because of its durability, dependability and CIUDAD TRUJILLO RIO DE JANEIRO 
economy. DOMINICAN REPUBI BRAZII 


SCOPE OF SERVICES 
f Reinforce 


types for 


LOCK JOINT PIPE COMPANY 


P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J.. Turner. Kan. Detroit. Mich. 
BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. *© Denver, Col. © Kansa 
City, Mo. * Valley Park, Mo. * Chicago, tock Island, Ill. © Wichita, Kan 
Kenilworth. N. J. © Hartford, Conn Tucumeari, N. Mex. *© Oklahoma City, 
Okla. * Tulsa, Okla. © Be s. © Hato Rey, P. R. 











